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THE 

TOPOGRAPHY  AND  GEOLOGY  OF  EASTERN  SINAI. 


I.     TOI^OO-ia.A.I^II^Z'. 


CHAPTER  T. 
INTRODUCTORY. 

The  Peninsula  of  Sinai  has  been  justly  described  by  Captain  H.  S. 
Palmer  as  follows: —  (Ordnance  Survey  of  Peninsula  of  Sinai,  Part  I, 
Chapter  1,  p.  17)  "The  Peninsula  of  Sinai,  or  at  any  rate  the  greater 
part  of  it,  is  in  reality  one  of  the  most  mountainous  and  intricate 
regions  on  the  face  of  the  ejirth :  sand  is  a  feature  seldom  met  with, 
plains  are  rather  the  exception  than  the  rule,  the  roads  are  often  steep 
and  rugged,  and  wind  for  the  most  part  through  a  labyrinth  of  narrow 
rock-bound  valleys.  It  is  a  desert,  certainly,  in  the  fullest  sense  of  the 
word,  but  a  desert  of  rock,  gravel,  and  boulder,  of  gaunt  peaks,  dreary 
ridges,  and  arid  valleys  and  plateaux,  the  whole  formhig  a  scene  of 
stem  desolation  which  fully  merits  its  description  as  the  'great  and 
terrible  wilderness.'  So  far  from  there  being  nothing  to  survey,  the 
topographer  may  well  shrink  from  the  tjisk  of  delineating  its  countless 
'intricacies.'  "  Yet  here  and  there,  where  after  sudden  thunderstorms  the 
storm-waters  rush  down  the  main  valleys,  are  found  some  fertile  spots, 
oases  of  palms,  seyal  trees  and  rushes,  ])roducing  pictures  full  of  life 
and  beauty  in  the  midst  of  the  stern  hills  that  surround  them.  Perennial 
streams  run  down  the  wadis  *  of  Kyd,  Hebran  and  Isla,  in  the  latter 
valley  forming  a  small  waterfall  whose  sides  are  covered  with  maiden- 
hair fern ;  groves  of  tamarisk  and  palm  fill  the  upper  portions  of  Nasb 
gorge;  while  at  Dahab  and  Nebk  the  latter  fringe  the  coast-line  at  the 
points  where  the  two  great  drainages  of  Xasb  and  Kyd  enter  the  Gulf 
of  Akaba.  Nevertheless  these  occurrences  are  rare,  and  in  many  places, 
as  near  Ras  Mohammed  and  in  the  schistose  hills  south  of  Dahab, 
unmitigated  desolation  holds  sway. 


•  Wadt  is  the  Arabic  iiame  for  a  valley,  Jebel  or  G^ebel  for  a  hill. 
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The  portion  of  Eastern  Sinai  considered  in  this  memoir  extends 
from  Ain-el-Hudera  in  latitude  29°  N.  to  the  southern  end  of  the 
peninsula  at  Ras  Mohammed,  the  part  most  [)articularly  studied  and 
mapped  in  detail  being  the  triangular  areii  ))oun(led  on  ihe north  by  the 
transverse  range,  and  to  the  east  and  south  by  the  Gulf  of  Akaba  and 
the  Red  Sea.  Tliis  isolated  position  behind  rugged  mountain-barriers 
traversed  only  by  passes,  themselves  not  especially  easy,  is  of  itself  a 
reason  why  tliis  region  has  been  so  largely  negkrtod,  while  in  addition, 
it  is  at  a  considerabhMlistance  from  Suez  and  Tor,  the  only  })orts  of  the 
])eninsula.  Thus  it  re(juiresa  six  days'  journey  from  Suez  to  the  Shelala 
Pass,  which  is  the  gat(»  of  the  south-eastern  triangle,  the  same  point 
being  reached  from  Tor  in  four  <lays,  and  then  only  after  j)assing  over 
the  steep  and  bouMer-strewn  col  at  the  head  of  the  Tarfa  valley. 

The  early  history  of  Eastern  Sinai  is  wraj)])ed  in  obscurity,  though 
many  writers  believe  that  the  Israelites  on  having  Sinai  marched  to 
the  two  famous  wells  of  AVadi-el-Ain  and  Ain-i^I-Hudera,  their  seconH 
station,  that  of  Hazeroth,  being  somewluTe  in  their  neighbourhood.  Bfc 
that  as  it  may,  the  j)resence  of  nunufrous  stone  circles  of  very  varied 
form  and  often  place<l  in  most  unexj)ected  localities,  shows  that  man 
was  at  one  time  far  more  widelv  disti'ibuted  in  the  re":io!i  than  he  is 
at  present,  over  thirty  perfectly  circular  stone-circles  being  sometimes 
placed  close  together  on  a  single  gravel  tci'race.  I'liat  these  nuist  be  of 
very  ancient  date  is  proved  by  the  occurrence  of  Nabathean  (Idumean) 
inscriptions  on  some  of  these  buildings  at  the  foot  of  Abu  Mesud,  but 
there  is  at  present  no  evidence  in  suj)port  of  the  suggestion  made  by 
Mr.  Holland,  that  they  may  have  owed  their  origin  to  the  Amalekites. 
With  these  exceptions,  the  records  an*  sil(*nt,  no  Egy])tian  inscriptions 
having  been  met  with  in  Eastern  Sinai,  *  and  all  traces  of  a  Roman 
occuj)ation  being  absent,  although  the  peninsula  was  ainiexed  to  the 
Roman  empire  by  Cornelius  T^ilma,  prefect  of  Syria,  'fhe  Nabatheans 
were  apeo])lefrom  the?  north-east,  who  took  j)ossession  of  the  conunercial 
route  al)andoned  by  tlu^  Plnenicians,  and  from  the  famous  rocky  city 
of  Petra  conunand(Ml  the  i)eninsula  down  to  about  the  ])eriod  of  the 
birth  of  Christ.t 

Only  with  the  growth  of  the  monastic!  ])i*inci])le  among  the  early 
Christians  in  the  foiu-th  century  did  this  wildei'uess  again  becotne 
peopled  with  hermits,  who  could  in  these  mountain  fastnoses  iind  tluj 
solitude  they  sought,  and  who  have  left  the  ti'aces  of  their  presence  in 


*    'I  li»>f  ill  W. -t.  rii  >iii:ii  1i:in  <■  1  ".ii  ti-.<|ii<iit  l\  (i<  .-<  til  .tl  ninl   liuiin-<l. 
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the  rectangular  stone  buildings,  generally  low-doored  and  roofless, 
which  are  situated  in  the  most  out-of-the-way  localities. 

These  isolated  outposts  were  particularly  subject  to  the  inroads  of 
the  wild  tribes  of  these  mountainous  regions,  the  Saracens  and 
Blemmyes  having  on  several  occasions  carried  out  massacres  on  a  large 
scale,  while  after  the  rise  of  the  Moslem  power,  the  mountaineers  seem 
to  have  made  an  easy  transition  to  the  new  religion,  and  to-day  the  Sinai 
Convent  alone  remains  as  an  interesting  relic  of  the  prevalence  of 
monasticism  in  the  peninsula.  Although  the  eastern  mountain  region 
thus  early  ceases  to  play  any  ])art  in  the  historical  record,  the  Gulf  of 
Akaba  has  at  many  periods  been  the  successful  rival  of  the  Gulf  of  Suez, 
being  the  principal  waterway  not  only  for  the  fleets  of  Solomon  and 
Ahab,  but  also  of  great  imj^ortance  to  the  Crusaders  and  Saracens; 
Akabji,  at  the  head  of  the  eastern  gulf,  being  the  scene  of  many  tierce 
fights  before  Saladin  finally  obtained  the  mastery.  As  Dean  Stanley 
has  given  an  elajuent  account  of  these  changes,  in  his  work  on  "  Sinai 
and  Palestine,"  the  rciider  is  referred  to  the  latter  for  further  information. 
The  peninsula  is  administered  by  the  Intelligence  Department  of  the 
Egyptian  War  Office,  the  chief  govennnent  official  in  the  peninsula 
being  the  Commandant  of  Sinai,  who  resides  at  Kala'at-el-Nakhl,  there 
Ixiing  also  a  Nazir*  at  Tor,  though  the  latter  town  is  practically 
controlled  by  the  Quarantine  Board  having  its  centre  at  Alexandria. 
The  relations  between  the  Go\'crrnnent  and  the  tribesmen  are  negociated 
through  the  head  sheikhs  of  the  peninsula,  each  separate  tribe  having 
also  its  own  sheikh,  who  seems  to  be  invested  with  considerable 
authority. 

The  inhabitiints  of  this  mountainous  reo^ioti  have  fuUv  maintained 
their  good  reputfition  for  hoiiestv,  rciidiness  to  oblige,  and  indej>endence 
of  character.  In  <i;eneral  thev  an*  slioht  in  build  and  somewhat  short 
in  stature,  but  very  active  climbers  and  keen  sportsmen.  Even  the 
children  early  learn  to  recognize  thei)lants  and  animals  with  which  they 
come  in  contact,  and  the  necessity  of  finding  water  and  camel -food 
brings  them  into  close  ac<[uaintanc(»  with  every  recess  of  their  hills. 
Their  thceUin'is  are  of  the  simplest  description,  consisting  of  dark  or 
striped  cloth  sti-etched  on  a  few  poles,  and  so  placed  as  to  be  under  the 
])rotection  of  some  rocky  ridgi*.  A  pai'tition  in  the  centre  divides  them 
into  quarters,  the  mens'  from  the  womens',  while  furniture  is  limited 
to  camel -saddles,  baskets  for  obUiining  camel-fodder,  water-jars  and  a 


•  A  military  officer  with  civil  powers. 
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htw  ffthcr  HJinplc  ntf^nHilH  of  primitive  construction.  Their  fooj  certainly 
ihft'M  not  f'.rr  on  the  Hide  of  hjxury,  jjarchedcom,  coflfee,  lentil  soup,  and 
uuh^ivf^u^l  brea/1  }H^iuf^  the  staple  articles,  while  in  the  season  dates 
and  tlie  fruitnof  the  nehk  faF>out  the  size  of  a  crab-apple)  are  added  to 
t\u',  Ht/>re.  Tfie  rnarrH  r/reffS  is  er^ually  simple,  consisting  of  a  galabia,  or 
whif/Tf  froU/>n  ro\yt  fnllinj^  a  little  l>elow  the  knee  and  drawn  in  at  the 
waint  by  a  h;atjH;r  girdle. 

Thi!  liHid-dn^HH  conHJHtH  of  a  strip  of  white  cloth  loosely  wound  in 
th<j  fiirni  of  tt  tiirlum,  with  the  ends  falling  so  as  to  protect  the  head 
rornph^tifly  from  tlui  sun,  but  many  of  the  younger  men  wear  nothing 
but  the  Hkull-cap  which  iniderlies  the  turl>an.  A  dark  burnous  is  often 
thrown  over  the  galabia,  but  w^enis  to  Ixi  made  of  very  thin  material, 
i'X('v])t  in  the  ca^4e  of  the  well-tr>-do  members  of  the  community.  The 
Arabs  almost  invariably  go  barefoot,  though  many  of  them  possess 
Handuls  which  arci  worn  on  stjit^i  occasions;  their  weapons  are  flint-lock 
giniH,  ofUMi  of  gnjat  huigth  and  primitive  construction,  swords  (usually 
straight)  and  (lagg(Ts  or  knives  worn  in  the  l>elt  or  on  the  arm.  The 
palni-grov(»H  and  n(ibk-tr(ies  belong,  not  to  individual  owners,  but 
t^)  groups  of  thr(»e  or  four  who  form  a  close  partnership,  the 
scarcity  of  wat^^-  or  the  rip(ining  of  the  dates  being  the  chief  factors  in 
(Ictcrmining  tluMr  movements. 

Though  all  th(^  Arabs  of  the  peninsula  are  included  under  the  general 
term  of  tlh'  Towara  (inhabitants  of  Tor),  they  are  sub-divided  into  a 
number  of  trilK»H,  thrci^  of  which  are  of  more  importance  than  the  others 
in  tin*  I'asti'rn  |)ortion  <if  Sinai.  Of  these  tlie  most  numerous  are  the 
Emzvlnti^  who,  ac^cording  to  the  Ordnance  Survey  Report,  are  the 
<l<»s(»<»ndants  of  an  illustrious  Arab  tribe,  and  have  the  characteristics 
of  lM»ing  <larker  and  wilder-looking  than  the  remaining  inhabitants 
t»f  the  ct)untrv.  The  other  members  of  our  ex})alition  were  mainly 
ret»ruitetl  fnau  the  Ale'njat^  who  live  round  Wadi  Nasb,  and  the 
Safraliha^  who  ap|H»ar  ti>  be  the  most  mnneix)us  of  the  three  tribes 
alK>vt»-nuMitioned. 


PuKvioi's  (Jkookaimiuwl  KxeLOKATioN  IN  Kastern  Sinai. 

Notwithstanding  that   so  many  tnwellers  have  visitetl  the  western 
Hide  of  the  peninsula,  it  is  a  notiivable  fact  that  st^invlv  anv  of  tliem 

haxe  exanutied  the  south  ea>i(ern  ri\u'io!\  and  still  ft^wer  have  mapped 
aiw  portioti  ol'  the  country  uuiKm*  eousitlenuiou.  In  1S4  1  J.  Russeger 
published   a    u\ap  ol'   Arabia    Petrea   auvl   the   southern    j^U't  of  Syria, 
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bringing  together  previous  records  so  far  as  he  had  l>een  able  to  obtain 
them,  but  he  himself  did  not  cross  into  Eastern  Sinai.  Nevertheless, 
the  compilation  is  interesting  as  showing  how  little  the  detailed 
structure  of  the  country  had  been  examined,  it  being  difficult  to 
recognize  any  of  the  prominent  valley-systems.  Comparison  with  our 
map  will  show  what  fundamentiil  differences  exist  between  it  and  this 
compilation  of  the  earlier  efforts. 

In  1868  the  Rev.  F.  \V.  Holland,  M.  A.,  published  a  map  in  the  ''Journal 
of  the  Royal  Geographical  Six^iety,"  in  which  he  claimed  the  whole 
of  the  mountain  region  south  and  east  of  Gebel  Katherina  as  original. 
Mr.  Holland  had  (jualihed  himself  for  the  tiisk  by  travelling  through  the 
greater  part  of  Sinai,  but  his  tni verses  were  too  rapid  for  great  accuracy, 
and  it  is  not  surprising  that  in  a  country  of  this  complexity,  he  should 
have  missed  many  of  the  most  interesting  ])oints.  While  the  direction 
of  the  great  artery  of  Nasb,  its  U»nds,  and  its  relations  to  Wadi  Kyd 
are  well  displayed,  the  existence  of  the  coastal  watershed  was  not 
recognized,  and  Wadi  Letih,  insteiidof  l)eingcoiniected  with  Um  Adowi, 
is  represented  as  draining  southward,  whereas  it  will  l)e  seen  that  a 
twenty -foot  gravel  ridge  deflects  it  northward. 

Unless  this  ridge  be  actually  crossed,  it  would  not  he  difficult  for 

anyone  mapping  from  a  distance  to  fall  into  this  error,  which  is  repeated 

in  the  Admiralty  chart.    A  comparison  with  more  detailed  maps  will 

show  clearly  where  Mr.  Holland  has  been  misled,  but  full  credit  must 

be  given  to  him  for  his  pioneer  effort  to  portniy  this  difficult  district. 

About  the  same   pericxl    Sir  Charles  Wilson  and   Captain  Palmer, 

accom{>anied  by  a  Ijand  of  enthusiastic  workers,  connnenced  a  detailed 

survey  of  the  reputed  sites  of  Sinai  and  the  j)robable  route  followed 

by  the  children  of  Israel,  their  results   l)eing  einl)odied  in  two  large 

general  sheets,  extending  from  Wady  Ghanuidel  on  the  north  to  Wady 

Isla  on  the  south.       Whereas   these   maps  mainly  embrace    Western 

Sinai  (exclusive  of  the  country  south  of  Tor)  the  surveyors  did  not 

carry  their  triangulations  far  into  the  ciistern  areii,  though  such  pohits 

as  they   have  determined    have   j)roved  most  useful   to  the   present 

expedition,  these  having  teen  veritied,  and  used  as  tlu*  basis  for  our 

own  survey. 

Although  a  few  minor  i)oints  of  det^iil  are  open  to  criticism, 
especially  in  connection  with  the  extreme  eastern  lK)rder,  this  map  is 
the  most  valuable  contribution  to  the  study  of  tlu*  peninsula  hitherto 
published. 

Finally,  the  Admiralty  sheets  of  Nares  and  Moresby  are,  as  might  be 
expected,  admirably  correct  for  the  coast-line,  but  the  map,  which  deals 
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with  the  Gulf  of  Akaba,  errs  in  much  the  same  way  as  HoUand'^s,  and 
probal)ly  for  identical  reasons.  In  fact,  it  may  l)e  safely  said  that  no 
valley  direction  can  l)e  assured  in  this  district,  without  its  having  been 
fully  tested  and  proved. 


CHAPTER  IT. 
SURVEY  METHODS  AND  GE;NERAL  GEOGRAPHY. 

The  present  memoir  embodies  the  results  obtained  by  the  Egyptian 
Geological  Survey  expedition  when  working  in  Eastern  Sinai.  The 
geographical  deductions  which  follow  are  based  upon  the  toj)Ographical 
map  prepared  with  nuicli  care  by  my  colleague,"  Mr.  H.  G.  Skill, 
F.li.G.S.,  the  surveyor  of  the  j)arty.  The  plan  of  work  adojjted  was 
briefly  as  follows  : — From  Tor  to  the  mountains  the  distance  tniversed 
was  (lot(;rmined  by  a  measuring  ^vheel,  whose  relations  to  a  chain- 
measured  kilometre  had  been  })reviously  tested.  On  entering  the 
mountains  this  instrument  had  to  be  abandoned,  the  Ordnance  stations 
of  Eth  Thebt,  Fcrsh  Slieikh-el-Arab,  Abu  Mesud,  and  Beidha  being 
adoj)ted  as  points  on  base  lines,  from  which  a  })lane-table  triangulation 
was  built  u}).  This  was  carried  across  the  peninsula  to  Nebk,  on  the 
Gulf  of  Akab*a,  when  a  fresh  base-Hnc  was  mciisiu'ed  on  the  plain  near 
that  loadity  and  from  it  the  southern  portion  of  the  peninsula  was 
similarly  triangulated.  A  third  base  w^as  meiisured  near  the  foot  of 
Gebel  Haimar  in  order  to  map  the  southern  higher  ranges  as  accurately 
as  possible.  A  final  check-base  was  laid  down  at  Dahab,  this  differing 
from  the  same  line  on  the  maj)  itself  by  an  inai)preciable  amount. 

A  conn)arison  of  the  sheets  between  themselves  shows  the  maximum 
error  to  be  about  half  a  kilometre  in  any  direction. 

In  order  to  further  reduce  possible  errors,  observations  for  time  andi 
httitade  have  been  made  at  all  the  principal  cam))S,  time  being  determined 
by  east  and  west  stars,  and  latitude  by  Polaris  and  at  important  sbitions 
by  circum-uieridian  stars. 

In  addition  to  the  preparation  of  the  map,  Mi*.  Skill  has  carried  out 
a  large  scries  of  observations  for  the  more  a(X!urate  determination  of 
heights,  (1)  with  hypsometer,  boiled  at  all  camps  and  on  all  principal 
sunnnits.  (i)  with  metre  ancn'oid,  used  for  camps  only,  to  avoid  strain 
due  to  mountain  climbing  and  (3)  with  an  aneroid,  marked  in  feet,  used 
mainly  for  the  ascents.  The  heights  are  determined  from  these  according 
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to  their  respective  values.  In  one  case  also  a  round  of  angles  was  taken 
to  principal  peaks. 

Whenever  camp  was  fixed  for  a  whole  day,  barometer  readings 
were  taken  at  intervals  during  the  day  and  as  often  as  practicable 
camps  were  located  on  the  same  spot  for  two  days,  so  that  any  such 
pressure  changes  might  be  observed  and  noted.  All  the  subsequent 
remarks  on  variations  of  temperature,  wund  and  weather,  &c.,  are  based 
on  observations  made  by  Mr.  Skill,  the  temperature  being  determined 
by  sling- thermometer  (Elliott).  Thus  at  each  principal  station  the 
following  notes  were  made  by  him,  time^  pressure  and  height  by  inch 
aneroid,  hypsometer  reading,  temperature,  direction  of  wind,  if  any, 
and  whether  cloudy  or  otherwise.* 

As  a  result  of  these  observations  Eastern  Sinai  may  be  divided  into 
several  regions,  meteorologically  distinct. 

1.  The  western  plains  characterized  by  high  temperatures,  and  on 
the  coast  by  north-west  winds. 

2.  The  Central  Sinai  plateau,  marked  during  winter  by  low  tempe- 
ratures and  sudden  storms,  and  in  summer  by  comparatively  temperate 
conditions,  stillness  of  the  atmosphere  and  clearness  of  the  sky. 

3.  Southern  Sinai,  south  of  the  transverse  divide  much  cut  up  by 
valleys  which  are  at  a  lower  elevation  than  those  of  the  plateau,  the 
temperature  being  consequently  higher  in  winter.  Apart  from  sudden 
gusts,  this  is  also  an  area  of  still  atmosphere,  except  for  gentle  breezes 
in  the  afternoon. 

4.  The  Gulf  of  Akaba  coast-line.  This  region  is  one  of  the  most 
wind-swept  on  the  face  of  the  globe,  the  north-easter  blowing  without 
cessation  for  days  together,  the  result  also  being  that  the  temperature 
is  lower  than  in  the  plains  on  the  western  side. 

As  regards  more  detailed  weather  conditions,  snow  covers  the  highest 
peaks  in  late  December  and  January  and  in  the  aise  of  Gebel  Sabbagh 
lay  at  least  for  three  days.  Hail  was  recorded  once  in  February.  For 
rain  the  country  is  entirely  dependent  on  the  local  storms,  and  speaking 
generally,  it  was  most  common  towards  evening  time,  especially  in 
the  spring.  The  quantity  that  falls  during  a  storm  must  be  very  great, 
but  the  party  was  never  in  the  centre  of  one  of  the  very  severe  type. 

The  mountain  ranges  evidently  affect  the  rainfall,  thus  the  central 
chain  catches  the  south-west  moisture-laden  winds  which  come  up 
especially  in  November.  It  is  impossible  in  view  of  the  small  amount 
of  vegetation  to  judge  at  what  height  the  maximum  fall  takes  place. 


*  For  details  see  Appendix  I. 
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Storms  from  November  onward  generally  seemed  to  advance  from 
the  south-west,  but  in  May  the  conditions  appeared  to  be  changed,  a 
number  of  storms  passing  over  Sinai  from  the  north  or  north-west. 
The  finest  were  noted  in  early  November,  in  early  March,  and  in  May. 
With  regard  to  wind  effects^,  as  different  districts  were  passed  over,  it 
is  difficult  to  give  definite  conclusions,  but  in  general  the  stillness  of 
the  air  is  a  marked  feature  in  the  mountain  regions,  especially  at 
night  or  in  the  morning.  In  the  afternoon,  e.si>ecially  in  spring,  a 
light  breeze  prevails,  but  probably  rarely  exceeds  a  velocity  of  fifteen 
miles  per  hour.  On  the  shores  of  the  Gulf  of  Akaba,  this  rises  to  a 
velocity  which  may  vary  on  an  average  from  35  to  50  miles  an  hour, 
i.e.  moderate  to  fresh  gale,  and  some  movement  of  the  air  from  the 
north-east  is  rarely  absent. 

From  the  18th  of  January  to  the  end  of  February  westerly  winds 
were  frequent,  mornings  and  evenings  behig  clear  and  still,  the  western 
breeze  rising  in  the  afternoon.  On  some  days,  such  as  January  20th 
and  21st,  sharp  changes  were  noted  during  the  day,  a  still  morning 
being  followed  by  north-east  or  south-east  breezes  about  noon,  while 
betw^een  2  and  4  p.m.  the  wind  had  swung  round  to  the  west.  Apart 
from  the  above  period,  north  and  north-east  winds  decidedly  prevail 
for  most  of  the  spring  months,  though  north-west  winds  held  the  upper 
hand  in  early  June  at  Tor. 

In  conclusion,  it  is  probable  that  the  movements  of  the  air  currents 
are  largely  determined  by  the  rift- structures  of  the  country,  many  of 
the  main  valleys  like  Akaba,  Raib,  etc.,  having  a  distinct  north  to  north- 
east trend.  The  wind  entering  them  from  the  northern  side  is  trapped 
as  in  a  funnel,  and  follows  the  direction  of  the  valley.  In  this 
connection  it  is  significant  that  the  records  on  the  western  side  of  the 
Red  Sea  indicate  north-west  winds  as  the  most  prevalent  in  spring. 

The  use  of  the  compass  in  plane  tabling  had  to  be  practically 
abandoned,  the  doleritic  dykes  which  seam  the  country  sometimes 
causing  a  variation  from  magnetic  north  of  o\'er  ten  degrees. 

A  brief  remark  may  be  made  here  as  to  the  Arabs  accompanying 
the  expedition.  The  mountain  staff  consisted  of  two  Abalxia  who 
had  )>een  with  me  in  previous  cx])editions,  Ibrahim  Khalifa  and 
Rciin  Abid,  both  of  Qei:a,  the  first  named  being  an  especially 
expert  climber.  The  Ai-abs  of  Sinai  have  maintained  their  reputation 
for  honesty  and  readiness  to  obey,  our  sheikh,  Ali  Suliman,  following 
his  orders  implicitly.  We  had  the  good  fortune  to  be  accompanied  by 
one  of  the  best  guides  in  the  country,  Hudr  Abu  Merai,  who  is 
responsible  for  many  of   the  names  and  much  information;  while  in 
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the  Letih  district  these  were  supplied  by  a  younger  guide,  Hussein 
Abu  Hassan. 

With  regard  to  the  mountain  climbing,  our  experience  is  the  same 
as  that  of  Sir  Charles  Wilson  and  the  other  members  of  the  Ordnance 
Survey  of  Sinai,  viz : — that  no  peak  in  Sinai  is  absolutely  inaccessible. 
Our  plan  was  to  attack  any  mountain  that  was  necessary  as  a  station, 
however  formidable  it  might  appear,  the  attempt  being  in  all  cases 
crowned  with  success.  One  other  point  may  be  mentioned,  viz : — the 
supposed  dangers  connected  with  an  expedition  in  Eastern  Sinai.  There 
is  no  doubt  that  the  Sinai  Arab  entertains  a  great  dread  of  the  dwellers 
on  the  eastern  shores  of  the  Gulf  of  Akaba,  the  inhabitants  of  Magna 
especially  having  a  bad  reputation.  On  only  one  occasion  did  we  feel 
any  necessity  for  sleeping  under  arms,  this  being  due  to  several 
boats  having  put  out  from  Magna  to  reconnoitre  at  Dahab,  probably  in 
consequence  of  their  having  seen  our  lights  when  we  were  taking  some 
observations  on  a  hill  above  the  camp. 

Interference  by  the  Turks  seemed  also  to  be  much  feared,  but 
though  we  worked  far  north  of  a  line  which  the  chief  sheikh,  Modakhel, 
had  asked  us  not  to  cross,  there  was  no  suggestion  at  any  time  of 
danger  from  this  quarter. 

Illustrations. — Our  special  thanks  are  due  to  Herr  Guyot,  of  Helwan, 
who  kindly  permitted  us  to  use  his  photographic  material  for  the  pur- 
poses of  this  memoir,  the  views  having  been  obtained  by  him  during 
two  scientific  expeditions  to  Sinai.  (See  Plates  II,  IV,  V,  IX,  XII,  XIII, 
and  XV  to  XVIII). 

Dr.  Grote,  who  has  an  intimate*  acquaintance  with  the  peninsula,  and 
has  also  formed  a  large  j)hotogra])hic  collection,  has  kindly  permitted 
the  reproduction  of  the  plato  which  forms  the  frontispiece  and  Plate  III. 
The  remaining  views  were  taken  by  the  writer. 


GENERAL  GEOGRAPHY. 

The  traveller  who  enters  Sinai  by  the  quarantine  port  of  Tor  will, 
when  standing  on  the  shore  and  looking  eastward,  see  a  prominent 
mountain  range  runnuig  roughly  north-west  and  south-east,  and 
extending  as  far  as  eye  can  reach  in  both  directions,  only  broken  here 
and  there  by  more  ])rominent  summits,  among  which  the  many-peaked 
Serbal  in  the  extreme  north,  the  dark  plateau  massif  of  Catherina  or 
Zebir  and  the  bold  peak  of  Um  Shomer  opposite  Tor,  are  especially 


—  20  — 

conspicuous.  This  great  range  is  the  western  edge  of  the  region  which 
will  be  dealt  mth  in  this  memoir  and  is  itself  a  relic  of  a  tectonic  change 
of  the  first  magnitude. 

On  crossing  the  hot  and  pebbly  plain  of  El  Qa'a  (22-5  kilometres  in 
breadth  between  Tor  and  Wadi  Isla)  in  an  easterly  direction,  the 
rugged  range  of  mountains  Avhich  apparently  crosses  the  path  appears 
impenetrable.  No  opening  into  the  complex  of  hills  is  apparent,  but 
wild  valleys  full  of  huge  boulders  descend  steeply,  until  reaching  the 
level  ground  they  give  rise  to  broad  shallow  watercourses  meandering 
westward  to  the  Gulf  of  Suez.  One  of  these  is  the  mouth  of  Wadi  Isla, 
which  for  a  distance  of  fourteen  kilometres  cuts  through  four  important 
mountain  barriers,  forming  a  series  of  fine  gorges,  whose  walls  rise  five 
hundred  to  a  thousand  metres  above  the  valley.  This  groove  forks  at 
its  eastern  end,  dividing  into  two  valley  systems,  bent  back  parallel  to 
the  main  watershed,  the  one,  Wadi  Tarfa,  descending  steeply  southward 
between  precipitous  hills,  while  the  other,  Wadi  Eth  Thebt,  broadens 
out  at  its  southern  extremity  into  a  series  of  branches  which  end 
abruptly  against  the  steep  ridges  of  the  Eth  Thebt-Theman  range. 

Principal  mountain  chain  and  watershed  and  their  relations. — 
Leaving  these  western  valleys  and  ascending  the  peak  of  Fersh  Sheikh 
el  Arab  at  the  head  of  Tarfa,  or  still  better,  the  central  mass  of  Abu 
Mesud,  we  obtain  a  general  j)icture  of  both  north-east  and  south-east 
Sinai,  their  boundaries,  their  principal  summits,  and  their  contrasts. 
The  first  fact  that  strikes  the  observer  is  that  no  second  longitudinal 
chain  of  importance  rises  behind  the  one  seen  from  Tor.  Serbal  is  hidden 
by  the  dark  plateau  of  Zebir  (2G00  metres),  from  whose  summit  rise  a 
few  isolated  knolls,  and  which  terminates  in  an  abrupt  wall  to  the  south. 
Lower  pirallel  ridges  cross  the  country  at  the  head  of  Wadi  Rahabeh, 
terminating  in  the  mountiiin  mass  of  Urn  Shomer  (2575  metres)  this 
itself  Ixniig  the  highest  erest  of  the  Rinihan  range,  which  running  south- 
ciist  fills  the  angle  between  Wadi  Rimhan  and  Wadi  Isla.  On  the 
()p])()site  sid(»  of  tlu»  valley  the  thin  ridge  of  Theman  terminates  in  the 
conical  innik  (when  seen  from  the  north)  of  Gebel  Eth  Thebt  (2403 
metres),  though  the  elevations  of  Theman  and  Eth  Themninare  striking 
l)oints  rising  precipitously  from  the  siime  crest. 

Main  watershed.  —  Although  the  above  ranges  undoubtedly  form 
the  most  striking  mountain  masses  in  the  ])eninsula,  including  as  they 
do  its  three  highest  sannnits,  yet  hut  few  of  them  play  any  part  in  the 
formation  of  the  central  watershed.    From  latitude  28^  -iO' ,  a  little  north 
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of  Sinai  Convent,  the  latter  runs  on  the  eastern  side  of  Wadi  es  Sheikh 
in  a  north-south  direction,  being  formed  by  a  comparatively  low  set  of 
hills,  the  only  summit  of  note  on  this  line  being  Gebel  Um  AUowi  or 
Derawi  (2097  metres),  Sinai  proper  (Gebel  Musa)  and  Gebel  El  Deir 
being  both  left  on  the  western  side.  The  watershed  crosses  over  the 
head  of  Wadi  Sebaia  at  1749  metres,  but  still  maintains  its  northern 
trend.  Here  only  is  it  formed  by  the  main  mountain  system,  the  Zebir 
plateau  in  part  draining  to  Wadi  Nasb.  At  the  head  of  the  latter  wadi, 
the  plain  of  Ilahabeh,  it  has  a  marked  bend  from  Muharrig  under  the 
slopes  of  Um  Koli  running  in  a  south-west  direction,  then  turning 
south-east  and  finally  east  along  the  ridge  of  Abu  Shejer  and  across  the 
Tarfa  Pass  to  Fersh  Sheikh  el  Arab  in  such  a  way  as  to  leave  Um 
Shomerand  the  Rimhan  crest  also  on  the  western  side.  From  this  point 
the  watershed  again  resumes  its  north-south  trend,  joining  the  main 
mountain  system  at  Gebel  Eth  Thebt. 

From  the  above  it  is  seen  that  the  main  mountain  range  from  Sinai  to 
Eth  Thebt  does  not  agree  with  the  central  watershed^  but  that  the  latter 
generally  lies  a  short  distance  to  the  east  of  it. 

Returnino:  to  our  central  summit  of  Abu  Mesud,  and  looking: 
southward,  the  central  chain  is  seen  to  detach  itself  into  several  marked 
elevations  more  or  less  sej)arate  one  from  the  other.  For  example  Eth 
Thebt  is  part  of  a  distinct  mountain  wall,  immediately  behind  it  rising 
the  twin  summits  of  Ethmid,  themselves  closely  connected  with  the  long 
thin  crest  of  Halefia,  and  all  being  over  2000  metres  in  height.  A 
marked  notch  separates  these  hills  from  a  sierra  (using  the  Ordnance 
term)  or  knife-edge  range,  which  has  its  highest  point,  Gebel  Sabbagh 
or  Um  Hash  (2256  metres)  near  the  northern  edge  of  the  crest,  and 
whose  two  main  summits  when  viewed  from  the  north  have  a  peculiar 
truncated  step-pyramid  appearance. 

The  character  of  the  southern  peaks  cannot  be  determined  from  our 
selected  summit,  but  south  of  Sabbagli  the  maui  mountain  mass  is  no 
longer  a  single  high  range  with  lower  ones  on  the  east  of  it,  but  a 
double  system  of  equal  altitude,  Gebel  Ethnarbi  or  Jerjir  being 
immediately  west  of  Gebel  Um  Adowi,  and  both  rising  about  1869  metres 
above  sea-level ;  while  still  further  to  the  south,  the  serrated  Haimar- 
Hamar  range,  flankeii  to  the  west  by  the  ridge  of  Sahara,  maintains  the 
duplicate  character  of  themoantain  scenery.  West  of  Sherm  the  conditions 
are  more  complex,  the  hills  sink  Ix^low  the  three  thousand- foot  level, 
while  preserving  for  a  time  their  precipitous  outlines,  until  finally  they 
merge  into  the  lower  granite  country  and  raised  coral  reefs  which 
terminate  in  a  122-metre  cliff  at  Ras  Mohammed.  Briefly,  the  map  shows 


the  main  mountain  chain  to  consist  in  the  north  of  long  thin  crests 
whose  summits  are  from  2135  to  2438  metres  in  height  with  secondary 
chains  very  inferior  to  them,  while  south  of  the  Um  Adowi  Pass  the 
hill  system  becomes  more  complex  and  duplicated,  the  spurs  rivalling 
the  principal  ranges,  and  the  heights  symmetrically  diminishing  from 
1829  metres  to  610  or  less. 

The  watershed  only  follows  the  main  chain  a  short  distance  south  of 
Eth  Thebt  alono^  the  Ethmid,  Halefia  and  Sabbaofh  ranj[jes.  In  the 
centre  of  the  latter  it  suddenly  leaves  the  higher  ridges  and  follows  a 
lower  slope,  subsequently  meandering  among  the  western  hills  in  such 
a  way  as  to  leave  Um  Adowi,  Ethnarbi,  and  the  great  mountain  mass 
connected  with  them  on  the  east  side  of  the  line,  and  only  meeting  the 
principal  axis  in  Gebel  Sahara.  From  the  Sahara-Aad  line  onward,  it 
runs  in  such  a  manner  as  to  have  the  long  mountain  slopes- on  the  west, 
while  the  spurs,  now  higher  than  the  watershed  hills,  are  all  again  found 
on  the  eastern  side. 

Thus  the  main  mountain  line  from  Eth  ITieht  to  Bus  Mohammed 
seldom  acjrees  with  the  central  irater.^hed^  hut  the  latter  in  the  main  lies  to 
the  west  of  it. 

Character  of  principal  summits  on  main  chain.  —  The  character  of 
the  principal  hills  of  the  main  chain  are  as  follows : —  (rebel  Zebir- 
Katharina.  Though  actually  the  highest  mountain  in  Sinai  (2602  metres 
Ordnance)  this  massif  is  ejisy  of  ascent,  being  less  than  915  metres  above 
M'^adi  Sebaia  and  showing  the  comparatively  easy  gradients  of  the 
schistose  hills  when  not  traversed  by  many  dykes.  At  the  summit  it 
forms  a  broad  plateau,  studded  with  low  conical  hills,  to  which  separate 
names  are  given,  and  three  of  which  have  been  used  as  Ordnance  stations. 
It  stands  in  sharp  contnist  to  Uui  Shomer  (2572  metres)  which  instead 
of  being  dark-coloured  like  Zebir,  is  of  the  light  gmnite  tints  and  has  a 
lx)ld  and  striking  outline,  forming  one  of  the  most  notable  mountain 
features  seen  by  travellers  going  down  the  Red  Sea.  It  has  been  less 
frequently  ascended  than  Zebir,  as  the  ridge  of  Abu  Shejer  has  first  to 
be  scaled  and  a  steej)  descent  made  on  the  other  side  before  the  main 
peak  is  attacked.  The  Rev.  F.  W.  Holland,  who  ascended  it  twice, 
states  that  there  is  no  difficulty,  except  close  to  the  summit,  where  it  is 
necessary  to  remove  boots.  The  twin  peaks  of  Rimhan  close  by  have 
also  served  as  Ordnance  stations,  and  are  probably  not  difficult  of  access 
from  Wadi  Rimhan.  Gebel  Eth  Thebt  (2403  metres)  is  agjiin  a  different 
type  of  mountain,  felsite  <lykes  forming  steej)  precipitous  sides  being 
apparently  in  clos(!  contxct  one  with  the  (^ther.  This,  combined  with  the 


rolling  stones,  renders  the  ascent  difficult  and  tedious,  and  Mr.  Holland 
who  was  the  first  to  ascend  it  took  four  hours  in  reaching  a  height  of 
less  than  915  metres. 

The  two  Ethmids  and  Halefia  are  probably  as  yet  unconqueted. 
They  have  to  be  approached  by  difficult  mountain  valleys,  full  of 
boulders,  and  with  the  higher  summits  of  Eth  Thebt  and  Sabbagh  on 
both  sides  are  of  no  special  value  as  stations. 

Gebel  Sabbagh  or  Um  Hash  (2256  metres)  has  been  first  ascended  by 
the  present  party.  Though  over  305  metres  lower  than  Um  Shoraer 
and  Zebir,  it  is  nevertheless  relatively  almost  the  highest  mountain  in 
Sinai,  being  on  all  sides  over  1 220  metres  above  the  camping  grounds. 
The  approaches  are  not  specially  difficult,  though  the  boulder  valley 
is  of  some  length,  while  the  numerous  precipices  can  be  rounded. 
The  chief  drawback  to  our  ascent  was  the  snow  which  lay  thickly  in 
places,  some  of  the  Arabs  being  severely  frost-bitten  in  consecjuence. 

Gebel  Um  Adowi  though  only  1830  metres  high  is  nevertheless  1220 
metres  above  the  valley.  This  again  has  been  ascended  for  the  first  time 
by  our  party.  Here  advantage  has  to  1x3  taken  of  the  worn-down  dolerite 
gullies  and  steep  valleys,  as  otherwise  the  mountain,  especially  near 
the  summit,  is  extremely  precipitous.  In  fact  most  of  the  granite  hills 
share  this  feature. 

Gebel  Ethnarbi,  which  is  easier  than  the  above,  has  also  not  previously 
been  climbed.  The  ascent  of  Gebel  Sahara  has  been  made  by  Mr.  Holland 
and  by  ourselves,  while  a  aiirn  on  Gebel  Haimar  shows  it  to  have  been 
previously  scaled  by  some  unknown  traveller.  This  is  one  of  the  most 
difficult  of  the  ])rincipal  hills,  unless  attacked  by  a  gully  on  the  southern 
flank,  whereas  Gebel  Aad,  apparently  not  ])revionsly  visited,  was  com- 
paratively easy. 

Aad  El  Gharbi,  terminating  the  range,  was  also  ascended  by  Messrs. 
Barron  and  Hardwick  from  the  western  side.  Sjxiaking  generally,  the 
mountains  are  characterized  by  the  numerous  ]>recipices,  by  the  narrow, 
often  saw-like  character  of  the  ridges,  and  by  the  lx)ul(ler-strewn  nature 
of  the  valleys  and  gullies  which  descend  from  them. 

Passes.  —  The  above  ranges  which  trend  for  a  distance  of  (n'^er  fifty 
miles  in  a  north-east  and  south-west  direction  are  tniversible  by  baggage 
camels  at  three  }X)ints  only  south  of  Wadi  es  Sheikh.  The  most 
northerly  is  the  break  between  Gebel  Rimhan  and  the  Theman  range 
formed  by  Wadi  Isla,  which  leads  directly  to  two  passes.  One  of  these, 
the  Tarfa  Pass,  connects  Wadi  Tarfa  (ruiming  parallel  to  the  main 
watershed  on  the  western  side)  witli  Wadi  Rahabeh,  and  being  the 
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main  road  from  Tor  to  the  great  east-and-west  artery  of  Nasb,  is  of 

vital  importance  to  the  country.  The  second  one  joins  Wadi  Eth  Thebt 
with  Wadi  Hurnr,  and  is  only  available  for  lightly-laden  camels.  South 
of  this  point  there  is  not  even  a  footpath  till  the  head  of  Wadi  Letih 
is  reached,  though  there  are  breaks  at  the  head  of  Jerjir  and  Um  Hash 
which  are  traversible  by  foot.  At  the  head  of  Letih  are  two  passes,  the 
one  into  Hudr  used  for  sheep  only,  while  that  into  Tehih  is  available 
for  lightly-laden  camels.  There  is  a  footpath  from  Letih  to  Wadi 
Ilasheh  and  a  riding  camel  (hagin)  pass  from  Ajvd  to  Aad  el  Gharbi, 
but  baggage  camels  coming  from  Tor  to  Sherm  cannot  cross  the  hills 
until  Wadi  Hashubi  is  reached.  This  is  a  very  easy  passage,  but  there 
is  a  second  a  trifle  more  difficult  to  the  south  which  also  enters 
Hashubi. 

Keturning  to  the  centre  of  the  peninsula,  and  standing  on  the  summit 
of  Sinai,  the  view  to  the  east  is  not  very  striking.  To  the  north-east  the 
long  white  limestone  wall  of  Gebel  Gunna  extends  in  an  east-and-west 
direction,  still  further  to  the  east  breaking  up  into  separate  masses, 
and  ending  with  the  fine,  truncated  cone  of  Gebel  el  Ain.  Further 
south  spreads  a  flat  or  undulating  granite  plateau,  out  of  which  the 
Derawi-Er  Kogha  ridge,  the  dark  peak  of  Habshi,  and  a  few  lesser 
heights,  rise  as  isolated  projections.  To  the  south-east  extends  a 
mountain  wall,  which  hides  all  the  s  )uthern  land  from  view.  It  is 
with  this  transverse  divide  that  we  have  next  to  deal,  constituting 
as  it  does  the  most  important  secondary  mountain  mass  in  the 
country,  and  forming  a  definite  boundary  Ijetween  two  different  types 
of  scenery. 

The  ])rincij)al  transverse  watershed  and  the  divide  are  identical  at 
many  im])ortant  ])()ints.  The  latter  unites  with  the  central  watershed 
at  Fersh  Shaikh  el  Arab  (2152  metres)  w^hich  together  with  Abu  Mesud 
(2110  metres),  forms  the  northern  wall  of  a  deej)  depression,  the  Fera 
el  Adhal.  Ahu  Mesud  is  one  of  the  most  prominent  points  in  the  peninsula, 
a  dark  cap  rising  from  a  plateiui  of  some  extent  which  is  over  1830 
mc»tres  in  height,  and  is  bounded  on  the  southern  and  eastern  sides  by 
striking  j)recipices  of  red  granitic  The  watershed  descends  the  north- 
east slo|)e  of  Abu  Mesud  and  then  passes  among  lower  hills  leaving 
the  tine  white  (lebel  Beidha  (IToG  metres)  and  the  many-i>eaked  Ashara 
hills  to  the  north  of  the  line.  Broken  by  two  depressions  subsequently 
to  be  dt^scriU'd,  the  divide  is  contiiuied  in  the  Ferani  chain,  which  is 
1220  to  1()77  metres  in  average  height,  and  rises  915  metres  above  the 
surrounding  vallevs.  In  this  half  of  Fastern  Sinai  both  Avatershed  and 
mountain  chains  sliow  a  curvature,  being  alternately  convex  to  north 
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and  south  respectively.  The  result  is  the  production  of  an  amphitheatre 
bounded  on  the  west  by  the  Ferani  range,  on  the  south  by  the  Grebel 
Ura  Malaga  and  its  allies,  and  on  the  east  by  the  shorter  limb  of  Grebel 
Gnai  and  the  associated  coast  range.  To  this  I  have  referred  as  the 
Dahab  amphitheatre. 

The  characteristics  of  the  main  transverse  divide  and  watershed 
are: —  (1)  Gradual  lowering  of  the  range  heights  from  west  to  east 
from  2135  to  915  metres,  (2)  Striking  curvature  of  the  watershed  line, 
contrasting  strongly  with  the  comparative  straightness  of  the  main 
watershed. 

Fersh  Sheikh  el  Arab,  Abu  Mesud  and  Beidha  have  been  previously 
ascended  by  the  Ordnance  Survey,  and  one  of  the  lower  Ferani  hills 
had  also  a  cairn  on  its  summit,  but  all  the  others  mentioned  above  or 
shown  on  the  map  as  stations  have  probably  been  now  visited  for  the 
first  time. 

Passes  over  transverse  watershed.  —  There  are  only  five  possible 
ways  over  this  divide,  the  first  one  between  Fersh  Sheikh  el  Arab  and 
Abu  Mesud  being  a  riding-camel  path  leading  into  Fera  el  Adhal. 
Another  is  a  steep  pass  leading  from  Um  Rachal  into  Wadi  Amlagh,  in 
both  the  above  cases  the  whole  drop  being  on  the  south  side.  A  third 
pass  is  an  easy  one  for  baggage  camels  from  Wadi  Shelala  (on  the 
western  side  of  the  Ferani  range)  to  Rahab  across  a  Nubian  sandstone 
terrace  only  92  metres  high.  The  fourth  is  on  the  eastern  side  of  the 
Ferani  hills  connecting  Wadi  Um  Athaga  and  Lij,  while  the  fifth,  the 
Sharafa  Pass,  is  the  main  route  for  baggage  camels  from  Dahab 
to  Sherm. 

TTiere  is  a  remarkable  feature  common  to  all  these  passes^  viz  :  that 
the  valleys  they  connect  form  five  roui^hly  straight  lines^  all  parallel  to  one 
another  and  to  the  Gidfof  Akaba^  that  is  in  a  direction  somewhat  west 
of  south. 

Within  the  area  defined  by  the  mountain  walls  of  the  central  and 
transverse  ranges  are  a  vast  number  of  hills,  either  ruiming  as  long  spurs 
projecting  from  the  barrier  range  such  as  that  of  Gebel  Mazea  (Um 
Kheisen)  and  Genaui;  as  elevated  plateaux,  such  as  the  Fersh  El  Gasab 
with  the  peaks  of  Genaui  and  Um  Ekhlis  rising  from  it ;  or  as  isolated 
peaks,  such  as  Gebel  Barakat. 

Coastal  watershed.  —  There  is  in  addition  a  topographical  feature 
of  primary  importance,  a  watershed  line  running  close  to  the  coast  of 
the  Gulf  of  Akaba,  broken  only  in  two  places  by  the  Kyd  and  Um 
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Adowi  valleyp.  This  line  is  formed  by  an  almost  continuous  series  of 
rugged  ridges  from  610  to  915  metres  high,  traversed  by  mountain 
passes  in  the  main  absolutely  impassable  for  camels.  Only  at  Wadi 
Gebila  is  there  an  easy  passage  to  the  gulf.  South  of  this  point  the 
hills  rapidly  lessen  in  height,  and  the  striking  character  of  this  coast 
watershed  disappears,  though  in  the  twin  hills  of  Themain  and  Ajuaf 
it  again  attains  a  height  of  915  metres  and  deflects  Wadi  Letih  into 
Um  Adowi,  finally  ending  in  the  summits  of  Gebel  Haimar  and  Hamar 
(1382  metres)  which  project  from  the  central  mountain  chain. 

BetAveen  Ajuaf  and  Haimar  it  is  formed  by  a  gravel  terrace  only  6 
metres  high.  Most  of  the  hill  ranges  close  to  the  coastal  Avatershed  are 
running  at  right  angles  to  the  latter.  The  country  outside  these  three 
Avatersheds  is  composed  either  of  comparatively  low  hills,  in  many  cases 
isolated,  or  of  coastal  plain,  which  latter,  however,  is  never  of  any  great 
width. 

Dyke  conn  fry,  —  Although  within  the  triangle  formed  by  these 
three  watersheds  the  district  is  largely  composed  of  high  ranges,  yet  in 
the  south-eastern  part,  owing  to  the  greater  progress  of  denudation,  a 
special  type  of  structure  has  been  produced,  giving  rise  to  what  we  may 
term  "  dyke-country."  This  consists  of  a  series  of  ridges,  due  to  felsite 
and  dolerite  dykes,  running  parallel  to  one  another  and  separated  by 
small  valleys,  the  elevations  varying  from  one  hundred  to  alx)ut  three 
hundred  metres.  Such  a  district  occurs  between  Wadis  Letih,  Um  Adowi 
and  the  Um  Adowi  mountain  range,  while  another  topographically  more 
complex  because  two  sets  of  dykes  cross  each  other,  fills  uj)  the  interval 
between  Wadis  Kyd  and  Um  AdoAvi.  A  third  region  of  the  same  nature 
lies  to  the  west  of  Dahab,  bounded  by  the  Nash  rift  on  the  north,  by 
the  Ferani  range  on  the  Avest,  and  by  those  of  Um  Malaga  and  Gnai  on 
the  south. 

Although  the  dykes  are  particularly  striking  in  the  aboAe-mentioned 
dyke-regions,  yet  their  influence  in  the  determination  of  mountain 
form  is  to  be  traced  throughout  the  peninsula,  the  summits  of  many 
prominent  peaks  being  formed  l)y  felsite  dykes,  and  like  the  latter 
having  a  marked  north-east  and  south-west  trend.  This  is  especially  the 
case  in  the  hills  immediately  north  of  Wadi  Nasb,  and  in  the  schistose 
district  betAveen  Dahab  and  Xebk. 

Geological  composition  has  played  an  important  part  in  the  formation 
of  some  of  the  higher  ranges.  The  summits  of  Zebir,  Abu  Mesud,  the 
Ferani  range,  and  Habshi,  an^  composed  of  dark  felsites  Avliich  seem 
to  have  acted  as  hindrances  to  denudation,  preserving  the  underlying 
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granite,  and  in  the  same  way  the  schistose  region  with  which  the  dark 
felsites  are  closely  associated  is  on  the  average  higher  than  the  granite 
country  which  extends  to  the  south  and  west  of  it. 

As  already  stated  the  transverse  divide  separates  two  distinct  types 
of  country,  the  whole  district  on  the  south  having  been  exposed  to  the 
intense  action  of  denuding  agents,  while  to  the  north  of  it  the  plateau 
structure  is  still  to  a  large  extent  preserved,  the  granite  having  apparently 
only  recently  lost  its  capping  of  Nubian  sandstone.  Nevertheless  the 
impression  left  on  the  traveller  who  keeps  to  the  valleys  north  of  the 
divide  will  be  very  different  from  the  reality.  Hour  after  hour  he  will 
find  himself  wandering  between  steep  mountains,  which  rise  from  467 
to  610  metres  on  both  sides  of  the  gorges,  and  only  after  ascending 
these  by  steep  gully  and  rocky  slopes  will  he  realize  that  the  valleys  are 
but  deep  clefts  in  a  comparatively  flat  surface,  though  the  dykes  and 
minor  ravines  are  already  having  a  marked  effect  on  the  general  character 
of  the  scenery.  Owing  to  a  low  northern  dip  of  2**  to  3"  the  overlying 
Nubian  sandstone  and  Cretaceous  limestone  come  successively  to  the 
surface,  producing  characteristic  scenic  features  in  each  case.  Wherever 
present  the  white  grits  of  the  Nubian  sandstone  give  rise  to  remarkable 
isolated  outliers,  bounded  on  all  sides  by  almost  vertical  walls,  between 
which  the  valleys  meander  in  labyrinths,  curves  and  twists.  At  other 
points,  the  grits  have  disappeared  and  the  basis  of  hard  ferruginous 
sandstone  on  which  they  rest  forms  the  broad  sandy  plains  of  Barga 
and  Huthera,  or  flat  plateaux  such  as  Ejjibi,  etc.  To  the  south  the 
sandstone  forming  at  first  a  thin  covering  to  the  granite  breaks  up  into 
isolated  patches,  which  stand  out  prominently  on  the  summits  of  Er 
Raimshi,  Kharaza,  and  the  neighbouring  hills.  The  district  mapped 
is  bounded  by  the  Cretaceous  limestones  which  overlying  the  Nubian 
grits  produce  a  long  plateau  facing  the  south  with  a  very  marked 
escarpment  which  is  deeply  cut  into  broad  bays.  These  beds,  as  already 
related,  do  not  reach  the  gulf,  but  terminate  in  the  isolated  tabular  or 
truncated  cone  of  El  Ain,  between  which  and  the  Gulf  of  Akaba  is  a 
complex  of  granite  hills  among  which  rise  lighter  isolated  masses  of 
sedimentary  rocks.  Far  in  the  distiince  to  the  north  a  second  limestone 
escarpment  is  visible,  but  this  has  not  been  visited. 

Thus  far,  the  country  north  of  Nasb  has  been  described  in  its  simplest 
form,  but  a  glance  at  the  Ain  el  Hudera  sheet  (see  Plate  XXII)  reveals 
the  fact  that  the  structure  is  far  more  complex  than  can  be  explained  by 
mere  geological  succession,  in  fact  on  our  northern  boundary  the  map 
becomes  a  chequer  work  of  intermixed  scenic  features,  due  to  the 
limestones,  sandstones,  and  granite  respectively. 


To  the  east  of  Wadi  Ra'ib  runs  a  bold  wall  of  granite  stretching  to 
the  northern  watershed,  behind  which  the  countrj^  is  hidden  from  sight. 
Standing  on  a  central  summit  in  the  southern  part  of  the  sheet,  *  the 
observer  finds  himself  face  to  face  with  a  bewildering  complex  of 
topographical  structure.  In  front  lie  the  flat  red-brown  sandstone  plateaux 
of  Ejjibi,  Abu  Ghirsh,  and  Um  Rowa,  close  underneath  whose  surface 
red  granite  walls  are  easily  distinguishable.  To  the  north-west  granite 
ridges  rise  abruptly  from  between  sandstone  areas,  or  lie  side  by  side 
with  green-coloured  limestone  hills.  To  the  west  the  green  summit  of 
Um  Rttiyig  just  appears  above  the  Nubian  knolls,  while  scattered  here 
and  there  stand  the  vertical  brownish  pink  outliers  of  sandstone,  Gebel 
Barga,  Amutamir,  Jenach,  and  Ikri.  Finally  to  the  extreme  north,  the 
hills  of  Room  el  Seraier  and  El  Hudera  are  isolated  from  the  Gunna 
plateau  to  which  they  evidently  l)elong. 

As  will  be  seen  later  the  mystery  of  the  hill  distribution  is  easily 
explainable,  for  before  us  lies  not  merely  a  region  where  quiet  deposition 
and  elevation  has  alone  played  a  part,  but  a  land  which  has  been  the 
scene  of  dislocation  and  deformation,  of  rift  and  rent,  and  on  which 
denudation  has  finally  placed  its  seal  and  impress. 

Summary. 

Excluding  the  valleys,  the  surface  features  of  the  country  are  due  to: 
1.  Geological  structure,  in  which  the  following  elements  play  part. 

(a)  Cretaceous  limestone^  K^^'^^g  ^^^^  ^^  ^he  main  escarpment  with 
plateau  summit,  and  numerous  isolated  green  hills  in  the  north. 

(b)  Nubian  sandstone^  whose  white  grits  produce  a  vertical- walled 
cliff  under  the  Cretaceous  plateau,  or  perpendicular-sided 
outliers  weathering  in  a  series  of  platforms.  On  the  other 
hand,  the  lower  ferruginous  sandstones  give  rise  to  isolated 
flat  plateaux  or  broad  sandy  plains,  or  form  caps  on  the  surface 
of  the  granite. 

(c)  Thccfrajiite  north  of  Nasb  is  plateau-like,  having  only  recently 
lost  its  cap  of  sandstone. 

(d)  Dark  felsites  have,  by  their  resisting  power  to  denudation, 
given  rise  to  several  of  the  most  important  mountains  in  the 
peninsula. 

(e)  Dykes  of  red  felsite  and  dolerite  have  been  instrumental  in 
producing  a  number  of  ridges  and  mountain  chains,  many  of 
them  baring  the  same  trend  as  the  majority  of  the  dykes, 
viz:  from  north-east  to  south-west. 

♦  See  Plat«  XXll. 


2.  Dislocation  and  fracture. — These  have  been  responsible  for: — 

(f )  Production  of  main  chain  by  a  fault  with  a  proved  throw  to 
the  west  of  over  5,000  metres,  parallel  with  the  border  of  the 
Qaa  plain. 

(g)  Probable  production  of  transverse  ii^atershed.  This  latter  being 
generally  parallel  to  the  transverse  fracture  between  the  Red 
Sea  and  the  two  gulfs  of  Akaba  and  Suez. 

(h)  Existence  of  coastal  watershed^  which  is  in  general  parallel  to 

the  Gulf  of  Akaba. 
(i)   Complexity  of  geological  structure  in  northern  sheet^  *  which  is 

due  to  two  main  rifts  running  parallel  to  the  Gulf  of  Akaba, 

and  a  number  of  minor  fault  systems. 

3.  Denudation  has  further  been  active  in,  or  has  caused: 

(])  The  production  of  curious  rounded  knobs  and  pillars  by  the 
wearing  away  of  the  granite  in  shells,  and  generally  the  rounded 
outline  of  many  granite  mountains. 

(k)  The  existence  of  many  of  the  serrated  and  knife-edge  ridges 
characteristic  of  the  country,  denudation  having  been  active 
on  both  sides  till  a  crest  is  produced  from  which  the  water 
immediately  flows  oflP. 

(1)  Remarkable  hollows  in  the  granite  itself,  whose  mode  of  origin 
is  still  doubtful. 

Valley  Systems. 

Even  a  superficial  glance  at  the  map  is  sufficient  to  show  that  the 
vaUeys  present  a  regular  arrangement  which  is  quite  unusual  in  most 
countries,  the  east-and-west  drainage  systems  being  crossed  by  long 
north-and-south  depressions,  ^vhose  straight-lined  character  is  very 
noticeable,  while  at  the  same  time  a  minor  branching  of  a  very  complex 
nature  adds  to  the  difficulty  of  interpretation.  The  main  valleys  will 
here  be  considered  separately  in  relation  to  their  principal  features 
only.  They  run  very  definitely  in  two  directions  almost  at  right  angles 
to  one  another,  viz : — w  est  to  east,  and  north  to  south,  but  at  the  same 
time  present  certain  remarkable  features  demanding  special  attention. 

East  and  west  valleys. 

Wadi  Nasb, — The  longest  and  most  remarkable  of  all  the  Eastern 
Sinai  wadis  is  Wadi  Nasb,  which  runs  from  the  central  watershed  to 


*  See  PUKe  XXII. 
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To  the  east  of  Wadi  Ra'ib  runs  a  bold  wall  of  granite  stretching  to 
the  northern  watershed,  behind  which  the  country  is  hidden  from  sight. 
Standing  on  a  central  summit  in  the  southern  part  of  the  sheet,  *  the 
observer  finds  himself  face  to  face  with  a  bewildering  complex  of 
topographical  structure.  In  front  lie  the  flat  red-brown  sandstone  plateaux 
of  Ejjibi,  Abu  Ghirsh,  and  Um  Rowa,  close  underneath  whose  surface 
red  granite  walls  are  easily  distinguishable.  To  the  north-west  granite 
ridges  rise  abruptly  from  between  sandstone  areas,  or  lie  side  by  side 
with  green-coloured  limestone  hills.  To  the  west  the  green  summit  of 
Um  Rttiyig  just  appears  above  the  Nubian  knolls,  while  scattered  here 
and  there  stand  the  vertical  brownish  pink  outliers  of  sandstone,  Gebel 
Barga,  Amutamir,  Jenach,  and  Ikri.  Finally  to  the  extreme  north,  the 
hills  of  Room  el  Seraier  and  El  Hudera  are  isolated  from  the  Gunna 
plateau  to  which  they  evidently  belong. 

As  will  be  seen  later  the  mystery  of  the  hill  distribution  is  easily 
explainable,  for  before  us  lies  not  merely  a  region  where  quiet  deposition 
and  elevation  has  alone  played  a  part,  but  a  land  which  has  been  the 
scene  of  dislocation  and  deformation,  of  rift  and  rent,  and  on  which 
denudation  has  finally  placed  its  seal  and  impress. 

Summary. 

Excluding  the  valleys,  the  surface  features  of  the  country  are  due  to: 
1.  Geological  structure,  in  which  the  following  elements  play  part. 

(a)  Cretaceous  limestone^  gi^'^^g  rise  to  the  main  escarpment  with 
plateau  summit,  and  numerous  isolated  green  hills  in  the  north. 

(b)  Nubian  sandstone^  whose  white  grits  produce  a  vertical- walled 
cliflP  under  the  Cretaceous  plateau,  or  perpendicular-sided 
outliers  weathering  in  a  series  of  platforms.  On  the  other 
hand,  the  lower  ferruginous  sandstones  give  rise  to  isolated 
flat  plateaux  or  broad  sandy  plains,  or  form  caps  on  the  surface 
of  the  granite. 

(c)  The  granite  north  of  Nasb  is  plateau-like,  having  only  recently 
lost  its  cap  of  sandstone. 

(d)  Bark  felsites  have,  by  their  resisting  power  to  denudation, 
given  rise  to  several  of  the  most  important  mountiiins  in  the 
peninsula. 

(e)  Dykes  of  red  felsite  and  dolerite  have  been  instrumental  in 
producing  a  number  of  ridges  and  mountain  chains,  many  of 
them  having  the  same  trend  as  the  majority  of  the  dykes, 
viz  :  from  north-east  to  south-west. 

♦  See  Plate  XXII. 


2.  Dislocation  and  fracture, — These  have  been  responsible  for: — 

(f )  Production  of  main  chain  by  a  fault  with  a  proved  throw  to 
the  west  of  over  5,000  metres,  parallel  with  the  border  of  the 
Qaa  plain. 

(g)  Probable  production  of  traiwverse  watershed.  This  latter  being 
generally  parallel  to  the  transverse  fracture  between  the  Red 
Sea  and  the  two  gulfs  of  Akaba  and  Suez. 

(h)  Existence  of  coastal  watershed^  which  is  in  general  parallel  to 

the  Gulf  of  Akaba. 
(i)   Complexity  of  geological  structure  in  northern  sheet ^  *  which  is 

due  to  two  main  rifts  running  parallel  to  the  Gulf  of  Akaba, 

and  a  number  of  minor  fault  systems. 

3.  Denudation  has  further  been  active  in,  or  has  caused: 

(j)  The  production  of  curious  rounded  knobs  and  pillars  by  the 
wearing  away  of  the  granite  in  shells,  and  generally  the  rounded 
outline  of  many  granite  mountains. 

(k)  The  existence  of  many  of  the  serrated  and  knife-edge  ridges 
characteristic  of  the  country,  denudation  having  been  active 
on  both  sides  till  a  crest  is  produced  from  which  the  water 
immediately  flows  oflP. 

(1)  Remarkable  hollows  in  the  granite  itself,  whose  mode  of  origin 
is  still  doubtful. 

Valley  Systems. 

Even  a  superficial  glance  at  the  map  is  sufficient  to  sho^v  that  the 
vaUeys  present  a  regular  arrangement  which  is  quite  unusual  in  most 
countries,  the  east-and-west  drainage  systems  being  crossed  by  long 
north-and-south  depressions,  whose  straight-lined  character  is  very 
noticeable,  while  at  the  same  time  a  minor  branching  of  a  very  complex 
nature  adds  to  the  difficulty  of  inter pretiition.  The  main  valleys  will 
here  be  considered  separately  in  relation  to  their  principal  features 
only.  They  run  very  definitely  in  two  directions  almost  at  right  angles 
to  one  another,  viz : — west  to  east,  and  north  to  south,  but  at  the  same 
time  present  certain  remarkable  features  demanding  special  attention. 

East  and  west  valleys. 

Wadi  Nasb. — The  longest  and  most  remarkable  of  all  the  Eastern 
Sinai  wadis  is  Wadi  Nasb,  which  runs  from  the  central  watershed  to 


*  See  PUKe  XXIL 
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the  Gulf  of  Akabaat  Dahab,  a  distance  of  80  kilometres.  For  the  first 
forty  kilometres  it  trends  nearly  due  east  and  west,  cutting  through 
two  fine  gorges  on  the  way,  hut  then  is  suddenly  barred  by  hills  rising 
from  366  to  915  metres  above  valley-level.  As  a  result  the  valley  turns 
abruptly  northward  for  16  kilometres,  at  the  end  once  more  resuming 
its  eastward  trend,  and  again  forming  a  fine  ravine  which  is  more  or 
less  marked  for  the  next  thirteen  kilometres,  when  the  wadi  turns 
southward  almost  parallel  to  its  northward  trending  arm.  Wadi  Nasb 
receives  the  main  part  of  the  drainage  of  north-east  Sinai,  with  the 
exception  of  a  small  strip  drained  by  Wadi  El  Ain  (and  its  tributaries) 
which  opens  out  at  Noweiba.  The  peculiar  rectangular  deviation 
above-mentioned  is  closely  connected  with  two  "rifts  "  whose  geological 
and  topographical  importance  will  still  further  have  to  be  emphasized. 

Wadi  Kyd. — Whereas  the  whole  of  the  country  drained  by  Wadi 
Nasb,  about  2800  square  kilometres,  is  only  situated  to  the  north  of 
that  valley,  the  feeders  on  the  south  being  insignificant,  Wadi  Kyd,  the 
most  important  valley  in  south-east  Sinai,  receives  notable  branches 
from  both  north  and  south.  The  actual  Wadi  Kyd  rises  in  the  basin- 
shaped  amphitheatre  of  Fera  El  Adhtd,  (which  is  surrounded  on  all 
sides  by  mountains  1525  to  2135  metres  high)  and  leaves  it  through 
a  deep  narrow  cleft,  which  only  opens  out  near  to  the  point  where 
Wadi  Um  Gerat  joins  it  from  the  south.  The  latter  valley  is  itself  a 
combination  of  several  draining  the  high  mountain  region  of  Eth  Thebt 
and  Humr,  the  most  prominent  being  Wadis  Humr,  Ethmid,  and 
Jendeli.  The  east  and  west  direction  of  Wadi  Kyd  is  continued  until 
it  is  johied  by  the  north  and  south-trending  Wadi  Melhadge,  at  this 
point  still  redlining  the  name  of  Kyd  it  is  deflected  due  south  for  some 
miles,  again  turning  east  before  entering  the  Gulf  of  Akaba.  To  the 
north  of  Wadi  Kyd  there  is  also  a  very  complex  group  of  valleys 
draining  the  northern  wall,  and  opening  into  a  single  artery,  Wadi 
Madsus,  which  itself  enters  Wadi  Melhiulge  not  far  north  of  its  junction 
Avith  Kyd.  Close  to  its  final  eastward  bend  Wadi  Kyd  receives  another 
series  of  valleys  draining  the  ranges  of  Halefia  and  Sabbagh,  as  well 
as  the  high  plateau  of  Genaui,  the  principal  branch  being  Wadi 
Yahamed.  It  may  thus  l)e  truly  sjiid  that  Wadi  Kyd  drains  nearly 
half  the  south-eastern  portion  of  the  peninsula.  Rev.  F.  W.  Holland,  M.  A., 
whose  sketchmap  of  tliis  district  published  in  the  ''Journal  of  the  Royal 
Geographical  Society,"  18G8,  is  the  only  authoritative  record  of  its 
topographical  character,  has  also  made  the  next  big  valley  to  the  south 
drain  into  Wadi  Kyd,  but  this  conclusion  is  erroneous,  juid  is  due 
presumably  to  the  rapidity  of  his  traverse. 
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Wadi  Um  Adowi. — Wadi  Um  Adowi,  which  takes  its  rise  in  the 
hills  behind  Gebels  Sabbagh  and  Um  Adowi,  stands  in  contrast  to  the 
two  valleys  above  mentioned,  because  nearly  all  its  principal  feeders 
come  from  its  southern  side.  The  valley  itself  runs  almost  due  east 
and  west  without  any  prominent  bend.  Its  principal  tributary  is  Wadi 
Letih,  which  taking  its  rise  near  the  foot  of  Gebel  Budr,  for  the  first 
part  of  its  course  runs  between  the  wild  and  rugged  mountains  of 
Sahara,  Hamar  and  Um  Zeynig,  all  over  1,220  metres  high,  on  the 
north  being  the  mountain  masses  of  Ethnarbi,  Um  Adowi  and  Mandar. 
For  the  first  part  of  its  course  it  runs  east  and  west,  being  then  deflected 
northward  by  a  low  gravel  ridge. 

Wadi  Aad, — The  southern  part  of  the  peninsula  is  drained  by  vallej'^s 
which  receive  but  few  tributaries,  the  principal  of  these  being  Wadi 
Aad,  chiefly  notable  on  account  of  its  important  water  supply  ;  Wadi 
Madsus,  which  towards  the  upper  end  turns  completely  at  right  angles 
to  its  initial  course,  a  feature  shared  by  several  of  these  southern  valleys; 
and  Wadi  Hashubi,  which  forms  an  easy  road  for  baggage  camels  from 
the  western  plain  to  Ras  Mohammed  and  the  plains  of  Sherm.  The 
reasons  which  have  led  to  tlie  distribution  of  these  east  and  west  valleys 
can  only  be  inferred  by  analogy,  but  the  origin  of  the  north  and  south 
valleys  with  which  we  have  next  to  deal  is  by  no  means  so  obscure, 
and  can  be  directly  traced  to  dynamical  changes  whose  character,  extent, 
and  possible  age  may  be  more  or  less  accurately  determmed.  They 
belong  in  fact  to  the  category  of  rift*  valleys,  of  which  the  Gulf  of 
Akaba  is  itself  a  striking  example.  It  must  be  remembered  that  these 
are  not  single  depressions,  but  rather  a  series  of  basins  separated  by 
areas  which  though  higher  than  the  main  valley  are  of  no  great  altitude 
compared  with  the  bordering  hills.  Thus  in  the  Great  Rift  valley 
the  Dead  Sea,  Lake  of  Tiberias,  Gulf  of  Akaba,  and  at  the  southern 
end  Lakes  Rudolph,  Tanganyika,  and  Nyassa  are  all  examples  of 
such  basins. 

Um  Raiyig-Shelala  rift. — There  are  two  main  valley-systems  of  this 
kind  in  Eastern  Sinai,  and  both  extend  far  north  of  the  south-eastern 
district.  The  first  or  Um  Raiyig-Shelala  rift,  commences  on  the  very 
edge  of  the  escarpment  of  Gebel  Gunna,  in  the  extreme  north  of  the 
Sinai  region,  but  becomes  prominently  marked  at  a  point  where  the 


•  These  valleys  would  be  better  described  a^  trough-fault  valleys  ;  where  the  word   rift  is  used 
in  this  memoir  it  must  be  understood  in  this  sense. 


—  32  — 


limestone  hill  of  Gebel  Um  Raiyig  is  wedged  in  between  two  granite 
ridges. 


"1^^ 


/^/  \ 


(FiK.  1). 


To  the  scmtli  of  this  bill  there  is  practically  a  continuous  north  and 
south  valley,  broken  only  by  low  and  insignificant  passes,  and  running 
far  into  the  centre  of  the  south-eastern  district.  Consequently  there  is 
an  easy  road  down  Wadi  Um  Raiyig  to  the  north-trending  portion  of 
the  loop  of  Nasb  and  Um  Shelala,  which  again  is  separated  by  a  low 
pass  9r  metres  high,  (due  to  sandstone  let  down  between  the  igneous 
rocks  which  rise  610  metres  above  it),  from  Wadi  Er  Rahab  and  the 
cross-cuts  of  Khlalat  and  Ekhmoin,  the  whole  running  almost  at  right 
angles  to  the  main  drainage  valleys  of  the  district.  On  the  southern 
side  of  Wadi  Kyd,  Um  Zegir  continues  this  line,  the  rift  only  finally 
disappearing  as  such  in  Wadi  El  Tema.  The  main  characteristics  of 
the  Shelala-Um  Raiyig  rift  are : — 

1.  Its  length,  being  about  seventy-two  kilometres  long. 

2.  Its  almost  perfectly  straight  character,  there  being  only  a  slight 
bend  where  Wadi  Nasb  turns  east  at  the  mouth  of  Um  Raiyig. 

3.  The  steep  slopes  of  the  bounding  hills  throughout  the  greater 
part  of  its  course. 

4.  The  occasional  diversity  of  geological  structure  on  both  sides, 
especially  marked  where  it  separates  the  granite  range  of  Ashara  from 
the  felsitic  hills  of  Ferani. 

5.  The  letting  down  of  younger  beds  along  the  line,  so  that  strata 
have  been  displaced  from  200  to  600  metres  at  least,  the  result  being 
that  both  Cretaceous  limestone  and  Nubian  sandstone  exposures  occur 
far  south  of  their  main  outcrop. 

6.  The  presence  of  older  granites  surrounded  by  the  younger  sedi- 
mentary rocks. 
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Raib'Melhadge  rift — This  second  rift  has  again  a  striking  effect  on 
the  features  of  the  country,  and  is  longer  tnan  the  previous  one ;  but 
does  not  have  marked  rift  characters  throughout  its  whole  length, 
though  sufficient  for  Russegger's  map  to  show  it  as  an  unbroken  valley 
extending  from  north  of  Dahab  to  near  Nebk.  The  first  point  that 
strikes  the  traveller  going  from  Ain  El  Hudera  to  Dahab  through 
Wadi  Kaib— erroneously  named  Wadi  Zal  by  Holland — ^is  the  fact  that 
the  granite  range  extends  far  further  to  the  north  on  its  eastern  than  on 
its  western  border,  a  featare  well  brought  out  in  Russegger's  map. 
The  eastern  and  western  sides  of  the  upper  part  of  this  valley  are  also 
in  sharp  contrast,  the  former  being  a  continuous  steej)  wall,  while  on 
the  west  the  country  is  geologically  far  more  complex,  and  has  clearly 
undergone  considerable  disturbance.  Cenomanian  limestone  ridges  and 
plateaux  of  Nubian  sandstone,  the  latter  capping  masses  of  granite, 
succeed  each  other  in  a  way  that  shows  the  whole  to  be  the  result  of 
folding  and  step-faulting. 


(Fig.  2). 


Thus  in  one  place,  a  side  valley,  Wadi  UmRowah,  the  features  present 
are  seen  to  be  due  to  the  breaking  down  of  an  anticlinal  fold,  the  centre 
having  been  step-faulted.  On  both  sides  of  the  valley  are  low  granite 
slopes — G.N.  (see  Fig.  2) — capped  by  thedark-red  sandstones  here  named 
Lower  Nubian — L.  N. — at  the  foot  of  the  cliff  being  lower  plateaux  of 
the  same  rock.  The  centre  of  the  valley  is  occupied  by  rcxiks  of  much 
younger  age,  ridges  of  Cenomanian  limestone — C.  L. — and  the  white 
grits  of  the  Upper  Nubian — U.  N.— being  })resent  below  the  level  of  the 
granite  in  the  bounding  walls.  To  produce  this  result  there  must  have 
been  a  deplacement  of  at  least  200  metres.  In  the  valley  itself  the 
result  is  still  more  striking,  for  there  Cretaceous  limestones  form 
a  low  ridge  dipping  steeply  eastward  towards  the  granite  which  rises 
immediately  above  it   to  a  height  of  over   300  metres.   Descending 
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Wadi  Raib  the  conditions  become  simpler,  and  the  nature  of  its  origin 
becomes  more  and  more  evident,  the  Nubian  sandstone  on  the  west 
giving  way  to  granite  cliflEs,  and  the  valley  becoming  a  broad  highway 
bounded  on  both  sides  by  precipitous  heights.  Yet  scattered  all  along 
its  course  are  low  hills  of  white  Nubian  sandstone,  and  in  one  place 
Cenomanian  limestone,  the  surprising  result  being  realised  that  Creta- 
ceous fossils  are  collected  from  a  limestone  on  both  sides  of  which  tower 
granite  cliflfs  to  a  height  of  over  500  metres,  the  extent  of  dislocation 
being  here  at  least  700  metres. 

There  is  thus  no  question  that  Wadi  Raib  and  its  extension  in  the 
eastern  loop  of  Wadi  Nasb  is  undoubtedly  due  to  a  trought-fault,  while 
its  parallelism  to  the  Um  Raiyig  line  and  the  Gulf  of  Akaba  shows  them 
to  have  all  been  formed  as  part  of  the  same  movement.  At  the  mouth  of 
Wadi  Abuksheib,  where  the  last  Nubian  outlier — a  fine  mass  100  metres 
high — is  met  with,  and  beyond  that  point,  the  fissure  character  disappears 
in  the  low  granite  country,  though  the  valleys  forming  the  main  road 
to  Sherm  run  parallel  to  the  Gulf  of  Akaba,  and  are  the  only  ones 
available  for  camels.  At  the  head  of  the  Wadi  Gnai,  which  trends  north 
and  south,  the  transverse  divide  is  crossed  by  a  low  pass,  from  the 
south  of  which  extends  the  long  and  narrow  furrow  of  Melhadge  cutting 
in  a  straight  line  through  a  dark  range  of  metauiorphic  hills,  which  rise 
on  both  sides  to  heights  of  from  300  to  500  metres.  The  north  and 
south -trending  depression  can  be  traced  as  far  as  and  including  a 
portion  of  Wadi  Letih,  broken  only  by  the  insignificant  transverse  divide 
of  Wadi  Merari. 

Three  other  valley-systems  parallel  to  and  agreeing  in  all  main 
characteristics  with  the  two  above  mentioned  cannot  be  excluded  from 
the  rift  category. 

Hammam-Lij  rift* — The  first  of  these,  about  midway  between  Wadis 
Nasb  and  Raib,  from  two  of  the  dominant  valleys  may  be  termed  the 
Hammam-Lij  rift.  To  the  north  it  disappears  in  the  faulted  plain  of 
Barga,  but  becomes  at  once  evident  in  the  granite  range,  forming  the 
deep  grooves  of  Hammam  and  El  Araish.  Crossing  Nasb,  it  is  continued 
up  the  western  branch  of  Wadi  Gunia  across  the  Gurna  pass,  and  then 
taking  the  same  slight  bend  westward  as  the  Gulf  of  Akaba  at  Dahab,  or 
the  Ura  Isma-Melhadge  system  with  regard  to  Wadi  Raib,  it  turns 
west  of  north;  broken  only  by  a  low  pass  between  wadis  Um  Shoka 
and  Abuksheib  it  is  continued  up  Um  Athaira  to  Wadi  Lij,  and  thence 
with  sli«rht  bends  to  Saianiin  and  Madsus.  In  the  latter  valley  the 
Straight-Hue  character  altogether  disappears,  and  assuming  a  south-east 
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direction,  it  runs  into  Melhadge  a  little  north  of  the  junction  of  the 
latter  with  Wadi  Kyd.  The  view  that  this  line  is  a  rift  is  strongly 
supported  by  the  fact  that  a  small  patch  of  Nubian  sandstone  is  let  in 
between  the  felsites  on  the  pass  crossing  from  Um  Shoka  to  Abuksheib. 
Two  other  marked  valley-Unes  run  parallel  to  the  Nasb-Rahab  groove, 
and  though  direct  evidence  is  wanting,  there  can  be  little  hesitation  in 
regarding  them  as  of  the  same  origin.  One  of  these  is  the  Um  Ghirat — 
Um  Rachal  system,  whose  full  extent  northward  has  yet  to  be  traced, 
the  second,  the  Hagar- Arras  valley,  which  may  be  continued  through 
Nasb  to  Jow,  though  this  last  is  the  most  hypothetical  of  any.  They 
both  agree  in  having  their  southern  termination  at  Wadi  Kyd,  and  a 
marked  sudden  drop  to  the  south  at  the  transverse  divide. 

Origin  and  Correlation  of  East  Sinai  Rifts  with 
THOSE  OF  Neighbouring  Districts. 

As  the  eastern  rifts  are  but  parts  of  a  complex  system,  it  is  necessary 
to  consider  their  relation  to  those  on  the  western  side  and  in  regions 
immediately  adjoining,  before  their  age  and  origin  can  be  adequately 
discussed. 

El  Sheikh' Tarfa  rift.  —  Grlancing  at  the  map  of  the  Ordnance 
Survey  an  important  line  is  observable  running  close  to  34°  east  long, 
in  a  north-south  direction,  which  extends  over  20'  of  latitude,  and  is 
throughout  traversible  by  baggage  camels.  The  explored  portion  of  this 
depression  opens  in  the  north  with  the  remarkable  break  of  El  Watiya, 
a  cleft  across  a  solid  wall  trending  slightly  east  of  north.  From  here 
Wadi  El  Sheikh  runs  southward  in  an  almost  perfectly  straight  line, 
and  from  its  continuation  in  Wadi  Sebaia  an  easy  pass  leads  into 
Wady  Rahabeh,  and  another  forms  a  connection  with  Wadi  Tarfa.  At 
the  junction  of  the  latter  with  Wadi  Isla  the  straight  character 
disappears,  but  Wadis  Eththemnin  and  Theman  joined  by  a  narrow 
col,  are  not  far  removed  from  the  dominant  direction,  and  may  possibly 
be  referable  to  the  same  movement.  On  the  west  of  the  El  Sheikh- 
Tarfa  rift  the  Ordnance  map  shows  plainly  that  there  is  a  similar 
succession  of  connected  valleys,  but  their  trend  is  entirely  different 
from  those  on  the  eastern  side,  i.  e.,  the  Akaba  or  north-north-east  has 
been  replaced  by  the  Suez  or  north-west-south-east  type.  Such  a  line  is 
roughly  outlined  from  Wadi  Entish  through  Wadi  Sheiger  and  Hargus, 
but  a  particularly  striking  example  is  the  one  which  commences  with 
Wadi  Suvrig  in  29^.2  north  latitude  and  runs  almost  unbroken  through 
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Khamila,  the  head  of  Taiyiba,  Bark,  Lebwa,  Berra,  across  El  Sheikh, 
and  through  Wadi  Sahab,  while  beyond  this  point  low  hills  carry  on 
the  road  to  Wadi  Solaf .  Here  the  line  meets  the  remarkable  granite  ridge 
which  bounds  the  Sinai  mountain  region  on  the  north.  It  is  of  the 
highest  interest  to  find  that  the  Nagb  Hawa  pass,  the  only  other  entry 
into  the  Sinai  region  besides  El  Watiya,  is  precisely  on  its  prolongation, 
while  the  rift  is  further  continued  in  the  plain  of  the  Law  (El  Rahab), 
the  Convent  valley,  and  across  the  easy  pass  between  the  precipitous 
slopes  of  El  Deir,  Sinai,  and  the  hill  of  Moneija,  till  it  finally  terminates 
at  the  point  where  it  meets  the  El  Sheikh  rift  previously  described. 
Sufficient  has  been  said  to  show  the  important  contrast  in  direction 
displayed  by  the  rifts  on  the  two  sides  of  the  34°  long,  line,  and  as  Mr. 
Barron  has  made  a  careful  study  of  the  whole  western  district  it  will 
not  be  further  necessary  to  consider  the  other  valley-systems  and 
the  borders  of  the  Grulf  of  Suez  in  connection  with  rift  action. 

How  completely  the  exifitence  of  these  dislocations  is  unknown  is 
best  shown  by  a  study  of  a  summary  of  our  present  knowledge  brought 
together  by  Dr.  M.  Blanckenhorn,  under  the  title,  ^'Die  Strukturlinien 
Syriens  und  des  Roten  Meeres,^^  in  the  Festschrift  in  honour  of  Baron 
von  Richthofen,  Berlin,  1893. 

In  considering  the  origin  of  these  structures,  the  field  of  discussion 
is  a  wide  one.  J.  Walther  in  "  Die  Koralleiiriffe  der  Shiai-halbinsel^^^ 
(p. 439-440, Vol.  XIV.  Abhand.  Math-phys.  Classe,  Konigl.  Siichs.  Gesell. 
derWissenschaften)  has,  basing  himself  on  the  Admiralty  charts  of  Nares 
and  Moresby,  called  special  attention  to  the  three-fold  character  of  the 
Red  Sea,  Gulf  of  Suez,  and  Gulf  of  Akaba  respectively.  Each  of  these 
are  now  universally  admitted  to  be  rifts,  but  rifts  of  different  age  and 
different  character.  The  Suez  type,  as  we  have  seen,  is  of  wide  importance, 
it  determines  many  of  the  Western  Sinai  valley-systems  and  the  outline 
of  the  main  mountain  chain.  On  the  western  side  of  the  gulf  it  has  been 
instrumental  in  producing  the  parallel  outlines  of  the  lower  chains  in 
front  of  the  Red  Sea  hills,  and  at  the  same  time  has  been  the  cause  of 
the  precipitous  and  straight  boundary  of  the  Red  Sea  hills  themselves. 
Though  still  requiring  mapping,  it  probably  is  the  origin  of  the  longitu- 
dinal drainage  in  the  Red  Sea  hills  west  of  Abu  Harba,  Dokhan,  and 
the  Gattar  ranges,  and  may  be  found  to  extend  far  north  parallel  to  the 
main  chain.  Nor  is  it  difficult  in  a  glance  at  Zittel's  geological  map  of 
Egypt  to  recognise  the  general  parallelism  of  Wadi  Qena  and  even  in 
part  of  the  Nile  valley  itself  to  the  dominant  trend.  On  the  east  of  the 
north-south  El  Sheikh  line,  as  has  been  seen,  the  Akaba  type  is  alone 
present,  so  far  as  our  studies  are  concerned,  but  further  north  towards 
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Akaba  the  faults  drawn  by  Hull  are  of  El- Sheikh  character.  On  the 
eastern  side  of  the  Gulf  of  Akaba  the  fine  precipitous  ranges  of  Midian 
visible  from  Sinai,  with  the  broad  plain  which  runs  parallel  to  them, 
must  in  all  probability  have  the  same  character  and  origin  as  those 
previously  described,  but  are  not  at  present  easily  available  for  scientific 
investigation. 

There  is  a  third  type  of  dislocation  which  has  not  yet  been  discussed, 
but  which  nevertheless  may  play  a  not  unimportant  part  in  the  structure 
of  the  peninsula.  Attention  has  been  called  by  Walther  (loc.  cit.  p.  440) 
to  the  remarkably  sudden  increase  in  depth  south  of  the  straits  of  Jubal, 
joining  the  Gulf  of  Suez  and  the  Red  Scii,  and  a  similar  sharp  difference 
is  noted  with  regard  to  the  Gulf  of  Akaba,  though  not  so  pronounced  as 
in  the  previous  case.  Blanckenhorn  (loc.  cit.)  in  his  map  shows  a  distinct 
transverse  fracture  south  of  Tiran  Island,  and  Hull  has  drawn  similar 
east  and  west  faults  at  right  angles  to  his  north  and  south  displacements. 
Turning  to  Eastern  Sinai,  attention  has  already  been  called  to  the 
transverse  divide  which  separates  two  distinct  types  of  country,  stiuiding 
at  different  average  levels,  and  which  may  Ije  due  to  a  similar  dislocation. 
It  is  difficult  also  to  understand  several  other  features,  unless  they  be 
directly  ascribed  to  transverse  movements.  On  such  a  hypothesis  the 
Haimar  spur  is  easily  accounted  for,  the  watershed  between  Um  Adowi 
and  Kyd  explained,  and  in  the  cjise  of  the  elevation  of  Gebel  Safara 
near  Sherm,  a  transverse  fault  of  importance  is  practically  proved  to 
exist.  Although  notj)ossessing  the  convincing  character  of  the  evidence 
for  north  and  south  rifts,  the  existence  of  transverse  dislocations  in 
the  peninsula  itself  may  be  postulated  as  a  first  approxiviation  to  the 
truth. 

Conclusion.  It  has  been  shnvn  from  the  above  remarks  that  the  main 
features  of  the  Sinai  J^eiiinsula  have  been  pivduced  by  dishcation  rather 
than  erosimi J  fracture  in  three  direct litns^  either  dirertly  proved  or  in  the 
hiifhest  deifree  probable^  havimj  determined  the  f/eneral  strnrture  of  the 
eountry. 

Hegularity  of  the  valleys,  —  For  another  topographical  problem  the 
same  explanation  may  suffice,  though  at  present  the  })recise  method  of 
solution  is  absent.  This  is  the  regularity  of  the  valleys. 

J^irectians.  —  Of  25  principal  valleys  (excluding  those  traceable 
^o  north-south  rifts),  which  cross  the  eastern  side  of  the  peninsula, 
*  •  show  a  south-eastward  trend  and  in  Wadi  Letih  the  same  direction 
^®  trvice  repeated,  alternating  with  two  bends  of  north-east  type.     Six 
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others  follow  a  north-east  course,  being  situated  north  of  the  divide, 
and  west  of  the  Nasb-Shelala  rift,  against  which  they  terminate 
abruptly.  In  fact,  the  following  generalization  will  not  be  far  from 
the  truth,  1st,  that  in  the  space  between  the  divide,  the  El  Sheikh 
and  the  Nasb  rifts  the  valley  directions  are  normally  either  slightly 
east  of  north-west  of  south  or  north-east;  2nd,  in  all  other  parts  of 
the  eastern  side  of  the  j)eninsula  the  dominant  valleys  trend  east  of 
north-west  of  south  and  stuth-east.  In  sharp  contrast  to  these  are 
the  dominant  lines  of  the  valleys  on  the  western  side  which  are  either 
north-west — south-east  or  south-west.  Wc  are  unaware  of  any  such 
regular  arrangement  in  the  backbone  of  an}-  other  mountainous 
country. 

General  level.  —  A  good  idea  of  the  character  of  Eastern  Sinai 
may  best  be  derived  from  a  brief  statement  of  the  proceedings  of 
the  party  and  the  heights  ascended,  as  determined  by  the  inch  barometer 
and  hypsometer.  The  survey  was  carried  out  for  212  days,  out  of 
which  27  were  rest  days,  that  is  to  say,  either  shifting  camp  over 
ground  previously  traversed,  delayed  by  bad  weather,  for  inking  maps, 
or  other  inevitable  causes.  Twelve  days  were  spent  more  or  less  in  the 
low  plains,  23  days  in  valley-work,  most  of  these  in  the  earlier  part  of 
the  traverse,  a  short  experience  proving  that  without  ascents  little 
efficient  progress  was  possible.  During  the  traverse  nearly  150  ascents 
of  more  or  less  importance  were  made,  and  an  examination  of  their 
heights  will  give  the  best  clue  to  the  differences  in  comparative 
level  of  the  country  examined.  Adopting  this  method  the  total 
amount  ascended  was,  excluding  double  stations,  ()o,422  metres, 
or  an  average  of  309  metres  per  day.  If  the  143  summits  alone  be 
considered,  the  avera«je  hi<^h  station  ascent  is  457  metres.  The  heijj^hts 
above  valley  level  are  subdivided  as  follows: — 

On  or  above  4000  feet (1220  metres)  =   2 

»  3000     ))   (  915  metres)  =  10 

»  2000     » (   610  metres)  =  25 

))  1500     »   (  457  metres)  =  36 

»  1000     »   (  305  metres)  =  39 

Turning  now  to  the  consideraticm  of  these  in  turn,  the  two  results 
above  1220  metres  give  the  actual  level,  the  height  of  Sabbagh  being 
measured    from  the  highest  point  in  the  boulder  valley  where  it  was 
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possible  to  pitch  a  camp,  while  the  ascent  of  Um  Adowi  was  similarly 
made  direct  from  the  valley.  Eth  Thebt  would  be  still  higher  relatively 
to  its  southern  side,  but  the  summit  is  nearer  to  valley  level  on  the 
northern  side. 

The  only  mountain  on  the  western  side  that  can  at  present  be  included 
in  this  category  would  be  the  fine  peak  of  Gebel  Serbal,  whose  summit 
is  1438  metres  above  the  Ordnance  camp  point,  though  possibly  if 
figures  were  available  Madsus  and  Tarbush  would  also  be  included.  In 
fact  Messrs.  Barron  and  Hardwick  have  ascended  the  latter,  but  until 
their  levels  are  to  hand,  it  will  be  impossible  to  discuss  the  level  relations 
of  the  mountain  ranges  to  the  big  plain  at  their  foot.  At  present  Serbal, 
Eth  Thebt,  and  Sabbagh  must  dispute  the  championship  as  being 
relatively  the  highest  mountain  in  Sinai  when  considered  from  the 
eastern  side  only. 

The  ten  mountains  over  915  metres  (the  unascended  peaks  of  Humr, 
Ethmid  and  Halefia  are  all  probably  over  1220  metres)  bring  out  into 
clearer  relief  the  difference  between  the  relative  heights  of  the  two  sides 
of  the  divide,  and  at  the  same  time  show  clearly  that  the  gradient  of 
the  valleys  is  very  much  steeper  than  the  slope  of  the  ranges.  The  first 
point  is  illustrated  by  the  fact  that  nearly  all  of  these  are  south  of  the 
transverse  range,  and  the  second  that  only  one  of  these  summits, 
Gebel  Ethnarbi,  is  on  the  main  chain.  Mazea  and  Geraui,  TJm  Ekhlis 
and  Haimar  are  all  on  projecting  spurs,  while  the  Ferani  range,  which 
claims  three  of  the  remaining  crests  is  within  but  a  few  kilometres  of 
the  sea. 

The  remaining  mountain,  Geljel  Hormadjan,  is  higher  above  Wadi 
Isla  than  the  crests  dominating  it  to  the  west,  thus  being  a  further 
example  of  the  second  statement  made  above. 

Of  the  25  peaks  above  610  metres,  Abu  Mesud  and  Fersh  Sheikh  el 
Arab,  although  nearly  2135  metres  high,  barely  re^ich  that  level  above 
the  northern  valleys,  contrasting  with  Mazea  and  Geraui  on  the  opposite 
side  of  Fera  el  Adhal,  which  though  305  metres  lower,  are  both  915 
metres  above  their  base.  Indeed  of  the  38  sunmiits  ascended  north  o£  the 
transverse  watershed  only  seven  exceed  thislimit,  four  of  them  belonging 
to  the  Ferani  range  and  three  being  directly  above  the  Nasb  gorge.  The 
remainder  are  either  on  the  main  watershed  (Tellat  Giinal,  Sahara,  Aad, 
etc.),  hills  closely  associated  with  the  main  range  as  spurs  (Um  Taibekh, 
Maharrama,  Genaui),  peaks  forming  part  of  the  Ferani  range  (Um  Aleg, 
Li],  Et  Wejera  in  fact  all  the  summits  of  this  range  are  between  770 
metres  and  915  metres  above  valley  level),  and  the  highest  peaks  of 
the  schist  region  (Madsus).  The  granite  ranges  immediately  west  of  the 
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schist  region,  and  especially  the  great  pkteau  of  which  Abu  Mesud  is 
the  highest  summit,  are  also  over  610  metres  above  their  southern 
valleys. 

Leaving  aside  our  own  results,  the  Ordnance  survey  bears  further 
evidence  to  the  significance  of  the  transverse  line. 

Only  Zebir  is  near  the  915-metre  line,  such  important  peaks  as  Um 
Shomer,  Derawi,  Er  Rogha,  Sinai,  El  Deir  and  the  granite  masses 
connected  with  them  being  barely  above  tlie  610  metre  level. 

Above  or  on  the  457  metre  level  are  the  remaining  important  peaks 
of  the  northern  plateau  (Beidha  and  Hezaima),  several  of  the  hills  of 
the  eastern  schist  district,  the  striking  white  summit  of  a  long  ridge 
running  parallel  toUm  Adowi  on  the  southern  side  (Barakat),  two  twin 
hills  (Themain  and  Ajuaf)  conspicuous  objects  near  the  sea-coast  of 
Nebk,  the  principal  summits  of  the  cluster  of  granite  hills  west  of  Sherm, 
the  minor  summits  at  the  head  of  Wadi  Letih,  the  granitic  members  of 
the  transverse  wall  between  Ferani  and  the  seii,  several  of  the  isolated 
hills  rising  out  of  the  centre  of  the  Dahab  amphitheatre  and  the  plateau 
above  the  deep  gorges  of  Wadi  Nasb  and  Wadi  Raib. 

The  levels  lower  than  457  metres  may  be  said  to  include  the  limestone 
and  sandstone  hills  of  northern  Sinai,  and  the  granitic  summits  adjoining 
them,  the  dyke  regions  already  mentioned,  and  the  foothills  rising 
above  the  coastal  plain. 

Speaking  generally,  the  country  north  of  the  transverse  divide  tends 
to  the  plateau  type,  but  is  bounded  by  a  range  610  metres  (not  exceeding 
915  metres)  on  the  west,  and  is  deeply  cut  into  big  rifts  of  regular 
direction.  Apart  from  isolated  peaks  and  narrow  ranges  (Habshi,  Um 
Allowi)  its  surface  has  been  but  little  affected  by  denudation. 

The  country  south  of  the  transverse  divide  is,  on  the  contrary,  cut 
up  into  a  complex  of  spars  and  ranges,  separated  by  valleys  running 
more  or  less  regularly  in  two  directions,  the  higher  summits  being 
usually  610  metres  to  1220  metres  above  valley  level,  while  many  of 
the  lower  ones  exceed  762  metres. 


Summary. 

Before  proceeding  to  further  considerations,  a  summary  of  the  main 
results  may  be  here  brought  together : 

1.  The  main  mountain  range  from  Sinai  to  Eth  Thebt  does  not  in 
general  agree  with  the  central  watershed,  the  latter  being  usually  a 
short  distance  to  the  east  of  it. 
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2.  The  main  mountain  line  from  Eth  Thebt  to  Ras  Mohammed  seldom 
agrees  with  the  central  watershed,  but  the  latter  in  the  main  lies  to  the 
west  of  it. 

3.  The  main  Sinai  Peninsula  mountain  system  consists  of  a  series  of 
long  crests,  (separated  by  high  passes)  trending  north-east — south-west, 
and  gradually  lowering  from  2592  metres  in  the  north  to  sea-level  at 
Ras  Mohammed.  The  principal  chain  is  bordered  by  a  secondary 
longitudinal  system,  lower  than  the  former  in  the  northern  half  of  the 
area,  but  together  with  the  east-west  spurs  tlirown  off  from  it,  rivalling 
it  in  the  southern  half.  From  Wadi  Hebran  to  Ras  Mohammed  only  two 
easy  passes  cross  the  chain,  two  others  also  being  available  for  baggage 
camels. 

4.  East  of  Fersh  Sheikh  el  Arab,  a  transverse  system  runs  west  and 
cast  to  the  Gulf  of  Akaba,  the  general  level  of  the  country  to  the  north 
of  it  being  higher  than  that  to  the  south.  The  range  is  broken  up  into 
hill  masses,  gradually  diminishing  from  2135  metres  at  Fersh  Sheikh 
El  Arab  to  457  metres  at  the  Gulf  of  Akaba. 

5.  The  transverse  icatershed  is  identical  with  the  transverse  chain 
at  most  of  the  important  points. 

6.  The  transverse  chain  is  crossed  by  five  passes  (two  available  for 
baggage  camels),  which  have  this  remarkable  feature  in  common,  viz., 
that  the  valleys  they  connect  form  five  rouyhly  straiyht  yrooves^  all  parallel 
to  one  another  and  to  the  GidfofAkaba^  that  is^  in  a  direction  somewhat 
west  of  south. 

7.  A  coastal  watershed^  broken  at  two  points,  runs  close  1st  to  the 
Gulf  of  Akaba,  and  2nd  to  the  coastal  plain,  until  it  joins  the  spur  of 
Haimar,  running  out  from  the  main  chain. 

8.  The  transverse  chain  separates  two  districts  : —  a  northern^  still 
retaining  much  of  its  original  plateau  character,  and  having  an  average 
level  of  over  1220  metres,  except  where  it  is  cut  through  by  deep,  narrow 
gorges ;  and  a  southern,  cut  up  into  a  multitude  o£  mnges  and  peaks, 
the  valleys  only  reaching  915  metres  at  the  bases  of  the  main  chain. 

9.  In  consequence  of  the  above,  the  northern  mountains,  though 
absolutely  higher,  are  relatively  lower  above  the  A^alleys  (rarely  exceeding 
610  metres)  than  the  southern  ones,  which  conmionly  rise  from  610 
metres  to  1220  metres  above  the  valleys  at  their  base. 

10.  All  the  main  eastern  mountain  ranges  are  included  between  the 
above  watersheds,  outside  being  either  foothills,  coastal -plain,  or  merely 
fringing  coral-reef. 

11.  Within  the  hill-districts,  the  superior  hardness  of  igneous  dykes 
has  produced  a  special  form  of  country — Dyke-  Country — in  which  the 
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harder  rocks  have  given  rise  to  parallel  ridges  separated  by  shallow 
valleys. 

12.  Valleys.  —  The  three  principal  east-and-west  trending  valleys 
stand  ui  sharp  contrast  to  each  other,  thus : — 

Wadi  Nasb  receives  almost  all  its  drainage  from  the  north ;  Wadi 
Kyd  drains  the  country  both  to  north  and  south ;  Wadi  Um  Adowi 
drains  the  country  mainly  to  the  south  of  its  course. 

13.  There  are  six  north-and-south  valleys,  or  rifts,  each  consisting 
of  deep  depressions  bounded  by  steep-sided  hills,  running  in  a  straight 
line,  and  only  separated  from  one  another  by  low  easy  passes.  Five 
of  these  valleys  are  rotn/hly  parallel  to  each  other  and  to  the  GulfofAkaba^ 
and  where  they  meet  the  transverse  valleys,  in  many  instances  the  latter 
are  deflected. 

14.  Three  dominant  valley-directions  are  noticeable ;  south  of  the 
transverse  chain  these  run  south-east;  north  of  that  chain,  north-east; 
while  the  third  system  is  that  above-mentioned. 

15.  In  contrast  with  these,  on  the  western  side  of  the  main  range,  the 
predominant  direction  is  north-west — south-east  in  the  north  of  the 
peninsula,  and  south-west  on  its  south -western  side. 


CHAPTER  III. 
DETAILED  TOPOGRAPHY  OF  EASTERN  SINAI. 

In  the  desert  area  now  under  consideration  the  question  of  water 
supply  and  fuel  is  always  one  of  prime  importance,  and  u}X)n  these  in 
part  depends  the  nature  of  the  route  selected  by  the  traveller.  The 
visitor  will  have  a  choice  of  four  principal  roads  by  which  to  enter 
Eastern  Sinai. 

1.  Suez- Sinai  road. — The  first,  from  Suez  to  Gebel  Musa,  will  natu- 
rally be  taken  (either  coming  or  going)  by  all  those  interested  in  the 
study  of  the  Exodus,  but  need  not  be  further  dealt  with  here,  as  its 
various  branches  have  l>een  exhaustively  discussed  by  the  Ordnance 
Survey,  and  further  examined  by  the  Egyptian  survey  party  under 
Mr.  Barron.  From  the  tomb  of  the  Sheikh  Salah  in  Wadi  Sheikh  near 
the  Sinai  Convent,  a  low  and  very  easy  passage  leads  into  the  plain  of 
Senned,  from  which  valleys  branch  out  toward  the  east  giving  ready 
access  to  Dahab   and  Noweiba,  on  the  Gulf  of  Akaba.     Another  easy 
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pass  connects  Wadi  Sheikh  with  the  plain  of  Rahabeh,  at  the  head  of 
Wadi  Nasb. 

2.  Tor —  Wadi  Hebran. — A  second  road  leads  from  Tor,  the  port  of 
Sinai  to  the  Convent  through  Wadi  Hebran.  Tor,  in  latitude  28°  13' 
north,  longitude  33°  37'  east,  is  a  small  town  situated  at  the  head  of  a 
bay  protected  on  the  west  by  the  long  point  of  Ras  Tor,  itself  due  to 
the  presence  of  a  coral-reef,  and  on  the  south-west  by  the  Erg  Riyah 
reef,  with  a  passage  on  either  side.  The  town  consists  of  not  more 
than  a  dozen  large  houses  on  the  sea-front,  these  being  mainly  buildings 
connected  with  the  Government  or  Quarantine  service,  and  a  mosque. 
Steamers  have  to  anchor  some  little  distance  from  the  shore,  stores, 
passengers,  etc.,  being  landed  by  feluccas  and  boats  at  a  low  pier  of 
no  great  length.  The  population  is  of  a  mixed  nature,  the  leading 
Government  officials  being  Egyptians  or  Syrians,  while  the  Quarantine 
service  includes  Greeks,  Germans,  and  English  in  its  ranks.  The 
local  trade  is  practically  in  the  hands  of  two  Greek  shop-keepers 
who  carry  on  a  limited  business  with  the  inhabitants  of  the  mountain 
districts.  The  monks  of  the  Greek  church  connected  w^ith  the  Sinai 
Convent  also  have  a  large  church  and  monastery  in  the  town.  Finally, 
the  lower-class  portion  of  the  population  has  gained  an  unenviable 
notoriety  for  dishonesty,  a  reputation  which  was  well  maintained  during 
our  stay  at  Tor. 

To  the  north -north -east  behind  the  town  rises  the  hill  of  Gebel 
Hammam  Seyyidna  Musa  with  its  landward  slope  dipping  steeply 
eastward  to  the  broad  plain  lying  between  it  and  the  mountains.  To 
the  north  and  east  extends  the  plain  of  Qa'a  backed  by  the  varied  peaks 
which  rising  abruptly  from  the  stony  desert  form  a  mighty  unbroken 
wall  for  many  miles.  Here  and  there  some  summits  stand  out  in  more 
prominent  relief,  Serbal,  Zebir,  TJm  Shomer  and  the  ranges  near  Eth 
Thebt  being  conspicuous  objects  in  the  landscape.  Near  the  town  to 
the  north  is  a  group  of  palm-trees,  and  a  little  further  on  is  a  marked 
depression.  El  Wadi,  which  appears  to  be  closely  connected  with  Tor 
Bay  and  is  a  direct  prolongation  of  the  arm  of  the  sea.  This  is  prac- 
tically one  of  the  principal  centres  of  the  Bedawi  in  the  peninsula, 
mud  houses,  each  situated  in  a  palm  grove,  being  numerous.  Here 
also  are  wells  of  good  waiter,  where  the  traveller  by  the  Hebran  route 
obtains  the  supply  necesstu-y  to  take  him  across  the  desert  to  the  moiui- 
tain  valleys. 

Beyond  El  Wadi  the  plain,  at  first  broken  up  into  ridges  and  shallow 
valleys,  the  latter  often  bounded  by  low  light-coloured  marly  or  gravel 
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cliffs,  extends  to  the  foot  of  Serbal,  Although  in  part  washed  away, 
the  road  made  by  Ahbas  Pasha  from  Tor  to  Sinai  is  in  many  places 
still  in  good  preservation,  and  can  be  clearly  traced  on  both  sides  of 
the  plain.  As  the  mountain  slopes  are  approached,  the  broad  expanse 
is  more  and  more  cut  up  by  steep- sided  gullies,  until  suddenly  a  narrow 
cleft  between  tv\^o  walls  of  red  granite  leads  us  from  the  dusty  desert 
to  the  relatively  luxuriant  mountain  valley  of  Hebran,  with  its  running 
stream,  its  beautiful  palm-groves,  and  vistas  of  steep  mountain  peaks 
or  abrupt  granite  slopes.  This  is  undoubtedly  one  of  the  most  beau- 
tiful mountain  vallej^s  in  Sinai,  and  from  the  pass  at  its  head  the 
steel -grey  sides  of  Serbal  and  the  bold  dome  of  Madsus,  tinted  at 
sunFetwith  deep  shades  of  violet  and  purple,  form  a  picture  not  easily 
forgotten.  So  many  travellers  have  followed  this  route  that  its  fea- 
tures have  been  thoroughly  described,  and  as  it  also  falls  within  the 
purview  of  the  western  party,  we  need  not  longer  dwell  on  the  tamarisk- 
groves  of  Solaf  (in  May  exuding  the  sweet  and  glutinous  manna),  or 
the  curious  rifts  of  Watiya  and  Nagb  Hawa,  piercing  the  otherwise 
unbroken  mountain  barrier.  At  Watiya  gorge,  or  a  little  before,  this 
route  unites  with  most  of  those  from  Suez. 

3.  Tor — Has  Mohammed. — The  third  route  is  one  which  is  followed 
by  those  visiting  Ras  Mohammed  or  Sherm,  and  has  been  surveyed  by 
Messrs.  Barron  and  Hardwick.  This  route  practically  follows  the  sea- 
coast,  or  the  plain  of  El  Qa'a  can  be  crossed  and  the  central  chain  be 
skirted,  until  the  easy  pass  of  Hashubi  is  reached. 

4.  Tor —  Wadi  Isla. — The  fourth  route  is  the  one  by  which  we  entered 
the  mountain  district,  but  before  describing  it  the  remarks  on  the 
neighbourhood  of  Tor  may  be  completed.  To  the  south-east  and  south 
of  the  town  are  three  groves  of  palm-trees,  one  marking  the  quarantine- 
station,  another  further  south,  formerly  marking  the  village  of  Qrum.* 
In  the  desert  to  the  east,  there  are  also  a  number  of  enclosures  surrounded 
by  strong  wire  netting,  these  being  used  as  a  camping  ground  for  the 
pilgrims  from  Mecca,  who  are  obliged  to  stay  here  for  twelve  days,  and 
if  any  case  of  epidemic  disease  breaks  out  in  the  enclosure,  those  camped 
there  have  to  recommence  a  quarantine  of  the  same  duration ;  when  the 
cholera  attacked  Egypt  in  1893  there  were  no  less  than  16000  to  17000 
people  thus  imprisoned  at  one  time. 

U(f\i  plain, — On  leaving  Tor,  water  having  been  obtiiined  at  Qrum, 
the  great  plain   of  El  (}a'a   has  to  be  crossed  before  the  mountains 

*  Quarantine  buildings  have  now  been  built  on  the  tite  of  the  village. 
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themselves  are  reached,  its  breadth  between  the  town  and  the  mouth 
of  Wadi  Isla  being  22.5  kilometres.  This  great  expanse,  stretching 
away  to  the  north-west  and  south-east  as  far  as  e3^e  can  reach,  is 
topographically  very  uniform.  At  first  near  the  sea-shore  it  is  of  raised 
beach  character,  shells  of  various  modern  lied  Sea  types  being  scattered 
over  the  surface,  but  further  to  the  east  the  ground  l^ecomes  more 
pebbly,  consisting  of  quartz,  felspar,  etc.,  derived  from  the  igneous 
rocks  of  the  mountain  district.  An  interesting  feature,  too,  is  the 
presence  of  a  number  of  low  sand-dunes  rising  from  the  plain,  and 
probably  never  exceeding  a  metre  in  height,  their  crests  having  a 
north-east  strike,  while  their  steepest  side  faces  south-east,  these 
characters  being  due  to  the  prevalence  of  the  north-west  wind.  As  the 
mountains  are  approached  large  boulders  of  granite,  quartz-felsite,  etc., 
are  more  and  more  numerous,  and  the  plain  becomes  a  series  of  low 
ridges  separated  by  shallow  depressions,  which  are  the  continuation  of 
the  ravines  descending  from  the  high  ranges  to  the  east.  This  region 
is  one  of  the  hottest  in  Sinai,  the  shade  temperature  on  October  20th, 
1898,  being  97°.7  F.  at  5  p.m.,  on  the  21st,  84°.9  F.  at  8  a.m.,  and  on 
the  22nd,  100°.6  F.  at  2  p.m.  It  will  be  readily  understood  that,  under 
the  circumstances,  vegetation  does  not  flourish,  as  there  is  absolutely 
no  shade  throughout  the  district,  and  consequently  the  normal  tem- 
perature is  far  higher  than  that  represented  by  the  above  figures. 
Nevertheless  the  bowal  {Zygophylluin  alburn)^  the  w^ell-known  fleshy- 
leaved  plant,  is  not  uncommon,  probably  obtaining  its  water-supply  from 
the  moisture  which  sinks  into  the  ground  after  the  winter  storms. 

As  the  hills  are  approached,  they  are  seen  to  possess  one  very  striking 
feature,  being  striped  in  a  remarkable  manner  by  bands  of  red  and 
dark-green  colour,  these  being  dykes  of  igneous  rock,  while  the  moun- 
tains themselves  rise  tier  above  tier,  the  magnificent  rose-coloured 
precipices  of  Um  Shomer  l>eing  especially  conspicuous.  A  few  granitic 
ridges,  owing  their  origin  to  the  presence  of  the  hard  dykes,  form  the 
advance  guard  of  the  main  hill-system,  but  with  these  exceptions,  the 
boundary  between  the  low  land  and  high  groiuid  is  very  abrupt.  Looked 
at  from  below  the  barrier  seems  impenetrable,  and  it  is  only  when 
within  a  hundred  metres  of  the  opening  that  the  ravine  of  Isla  becomes 
visible,  the  valley  having  cut  deeply  into  the  gravels  of  the  plain  for 
some  distance  from  th  i  mouth  of  the  gorge,  before  it  becomes  a  shallow 
water-course  like  those  previously  referred  to. 

These  raised  plateaux  of  detrital  material,  terminating  in  abrupt 
cliffs  at  the  edge  of  the  valley  are,  like  the  dykes,  amongst  the  most 
striking  features  of  the  peninsula,  and  are  of  great  importance  to  the 
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traveller  a»  camping-grouiKls  in  a  district  which,  especially  in  winter 
time,  is  liable  to  sudden  and  destructive  storms,  the  water,  pent  up 
l)etwcen  walls  of  solid  rock,  sweeping  all  before  it  in  its -wild  rush. 
The  anxiety  of  the  sheikh  of  the  party  to  avoid  camping  in  the  ravine 
itself  was  very  noticeable,  and  the  fear  was  justified  when,  a  week  later, 
a  Htorui  burst  over  the  district,  giving  rise  to  one  of  the  "  seils  "  the 
name  by  which  these  torrents  are  known.  The  chief  danger  lies  in 
their  suddenness,  and  in  the  local  character  of  the  rainfall,  so  that  a 
heavy  rain  may  be  falling  in  the  higher  valleys,  while  those  camped 
below  may  be  totally  unaware  of  danger  till  the  flood  is  on  them.  At 
the  foot  of  the  hills  a  little  to  the  north  of  the  valley  opening  are  some 
ruined  stone  buildings  of  small  size,  while  on  the  rocks  at  the  entry  of 
Wadi  Isla  are  some  drawings  of  ibex,  etc. 

IVadi  Ts/a.  —  Wadi  Isla  throughout  its  whole  length  possesses 
characters  suggestive  rather  of  a  rift  than  an  erosion  valley,  being  a 
steep  cleft  running  without  many  flexures  between  hills  which  tower 
above  it  as  bold  precipices  or  steep  slopes.  Although  it  cannot  be 
compared  with  the  splendid  gorges  of  the  Alpine  regions  in  Europe, 
Asia  and  America,  owing  to  the  comparative  absence  of  vegetation  and 
watiT,  Wadi  Isla  possesses  nevertheless  a  rugged  beauty  of  its  own, 
and  the  sharp  contrast  between  the  darker  tinted  gneisses  which  form 
the  lower  slopes,  and  the  rose-red  granite  of  the  peaks  of  Um  Shomer 
and  Himhan  removes  to  some  degree  the  sense  of  bareness  and  mono- 
tony whi(*h  might  otherwise  be  experienced.  The  occasional  palm- 
groves  scattiTod  here  and  there  |>ossess  a  special  charm  from  the  fact 
that  they  are  unexpected,  and  the  small  w^aterfall  which  is  met  with 
alM)ut  halfway,  trickling  over  ledges  covered  with  moss  and  maiden-hair 
fern,  and  giving  rise  for  a  short  distance  to  a  stream  which  too  soon 
loses  itself  in  the  dry  |)ebbly  soil,  is  fixed  on  the  memory  by  its  very 
rarity.  From  time  to  time  the  valley  narrows,  forming  ravines  bounded 
by  steep  walls  of  n>ck  wlu>se  lower  })ortions  have  been  smoothed  and 
|H>lished  by  torriMit-action.  liut  rarely  does  it  broaden  out  sufficiently 
to  alli>w  of  the  formation  of  gravel  terrac^es,  there  hemg  probably  about 
thriHi  oi  these  along  its  course.  Tributary  valleys  are  also  very  scarce, 
the  princi[>jd  one  fi\>m  the  ni>rth  Unng  Wadi  Emlaha,  a  wild  boulder- 
stn^wn  ravine  cH>ming  through  dark  gneissose  hills,  behind  which  can 
Ih^  stvn  the  nnl-colouivd  pnHMpic«.»s  of  GeM  Rimhan.  Further  to  the 
east  Wadi  Hi>rmadj:ui  enters  from  the  soutlu  rising  in  an  amphi- 
theativ  siuTiHUnled  l>v  a  seini-cin'lo  oi  mountains  over  1(K>0  metres 
hiirli.      rhe  amnhithoativ  is  ci^Muucted   with  a  lower  vallev   bv  one  of 
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the  steep,  rocky  shoots  (these  smooth  rockv  slopes  of  15  metres  in  height 
are  in  reality  "dry  waterfalls"  during  the  greater  part  of  the  year), 
so  characteristic  of  Sinai,  and  which  form  one  of  the  most  dangerous 
elements  when  climbing  in  the  district,  though  fortunately  the  one  here 
present  can  be  easily  rounded  by  following  the  talus  slope.  Gebel 
Hormadjan  on  the  eastern  side  of  the  semi-circle  overlooks  Wadi 
Theman,  which  possesses  one  or  two  palm-groves,  and  is  backed  by  the 
wild  and  jagged  range  of  Safsaf,  a  southern  prolongation  from  Eth 
Thebt. 

Eth  Themnin  jjass. — Wadi  Theman  is  connected  with   Wadi  Isia  by 
a  high  pass,  only  traversible  on  foot,  the  upper  part  being  somewhat 
broken.     To  the  east  of  the  pass  the  ridge  rises  in  a  rapid  knife-edge, 
which  terminates  in  Gebel  Theman  on  the  main  Eth  Thebt  range,  but 
an  ascent  of  the  latter  from  this  side  would  be  risky  if  not  impossible. 
Time  and  increasing  difficulty  obliged  the  station  to  be  placed  lower 
than  was  advisable,  although   it  was  already  over  a  thousand  metres 
above  the  valley.     It  was,  however,  satisfactory  to  find  that  the  guides 
were  supplying  the  same  names  in  most  cases  as  those  given  on  the 
Ordnance  Survey  map.     Wadi  Isla  is  formed  by  the  confluence  of  two 
large  valleys,  Wadi  Tarfa,  descending  from  the  north,  and   Wadi  Eth 
Thebt,  which,  after  a  short  northward  course,  bends  sharply  westward. 
The  latter  is  bounded   on  the  north   and  east   by  the  ranges  of  the 
principal  watershed,  whose  average  height  varies  from  1525  to  1830 
metres,  while  on  the  west  the  knife-edge  of  Theman-Eth  Thebt  rises  in 
a  series  of  steps  to  over  2435  metres.      The  valley  at  its  upper  end  is 
formed  of  a  number  of  broad  feeders,  descending  steeply  from  the  hills, 
but  soon  uniting  in  a  wide  expanse,  where  some  Arabs  are  usually 
camped.     One  of  these  brought  in  a  number  of  hyrax  skulls,  but  the 
animal  itself  was  not  observed.      Nejir  its  junction  with  Isla,  ;Wadi 
Eth   Thebt  contains  a  very    beautifully    situated    water|X)ol,    hidden 
among  boulders  and  a  grove  of  palm  trees,  near  by  on  a  low  rise  being 
a  few  ancient  monastic  dwellings  built  in  the  rectangular  form  common 
to  this  type. 

Humr-Eih  Thebt  pass. — One  of  the  few  passes  connecting  east  and 
west  Sinai  runs  from"  this  valley  into  Wadi  Humr.  It  is  practicable 
for  lightly-laden  camels,  but  unsuitiible,  owing  to  the  steepness  of  the 
rock-steps,  for  a  caravan  bearing  heavy  loads  or  having  to  deal  with 
delicate  instruments. 
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Two  ascents  of  the  central  watershed  were  made  in  this  district,  both 
being  of  no  serious  diflSculty,  and  under  1830  metres  high.  Tellat  Gimal 
owes  its  long  ridge  to  the  presence  of  a  felsite  dyke,  similar  rock  features 
also  determining  the  structure  of  many  of  the  neighbouring  summits, 
while  they  can  also  be  traced  seaming  the  hills  as  bright-coloured  bands 
for  many  kilometres. 

Up  to  this  point  animal  life  had  been  but  little  in  evidence  although 
tracks  of  leopards  and  gjizelle  were  numerous  and  two  of  the  former 
animals  had  been  seen  by  two  of  our  Arabs  when  descending  Hor- 
madjan.  Ibex,  too,  are  evidently  abundant  in  the  central  watershed, 
one,  a  female,  coming  close  to  the  plane-table  on  Tellat  Gimal,  while 
subsequently  Skill  saw  a  fine  male  and  several  feirales  on  the  slopes  of 
Fersh  Sheikh  el  Arab. 

Wadi  Tar/a. — This  valley,  which  descends  rapidly  from  the  Tarfa 
pass,  (Thilmet  el  Tarfa)  is  enclosed  on  both  sides  by  hills  which  do 
not,  however,  compare  in  relative  height  with  those  bounding  Isla  and 
Eth  Thebt',  although  the  absolute  height  is  not  much  less.  Its  ascent 
is  not  particularly  easy  for  camels,  there  being  a  number  of  awkward 
rock-steps,  having  a  smooth  and  slippery  surface,  but  from  the  scenic 
point  of  view,  the  tamarisk  bushes  (tarfa)  which  give  it  its  name 
lend  a  certain  beauty  to  its  lower  portion  ;  while  the  upper  part,  at  the 
foot  of  Fersh  Sheikh  El  Arab,  is  very  bjire,  being  simply  a  stone-covered 
waste  enclosed  by  a  semi-circle  of  hills  and  seamed  by  deep  nullahs 
draining  the  higher  ranges. 

Captain  Palmer  thus  describes  Wadi  Tarfa  :  '^  From  the  pass  begins 
the  descent  of  a  steep  formidable  naijb^  by  a  winding  and  extremely 
rocky  trail.  A  mile  down,  you  come  to  a  straggling  line  of  Tarfa^ 
and  at  intervals  to  pools  and  trickling  water  ;  these  continue  for  the 
next  five  miles,  the  glen  throughout  this  distance  being  narrow  and 
winding,  the  scenery  sublime,  the  path  up-and-down  and  stony,  with 
several  rocky  steps  and  platforms  ;  there  are  also  at  some  points  passages 
between  fallen  rocks  so  narrow  that  camels  with  bulky  loads  have 
difficulty  in  scraping  through." 

Near  its  junction  with  Wadi  Isla  Wadi  Tarfa  receives  the  large 
tributary  of  Wadi  Rimhan,  descending  abruptly  from  the  north-west, 
a  boulder- strewn  groove  such  as  is  characteristic  of  this  region.  The 
Tarfa  pass  (over  1830  metres)  is  simply  the  lowest  i  art  of  the  bare 
range  of  hills  which  here  forms  the  boundary  between  the  Nasb  and 
Isla  drainage  systems  and  rises  to  2152  metres  in  the  high  summit 
of  Fersh   Sheikh   El   Arab,   situated  at  the   point  where  the  central 
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watershed  bends  sharply  at  right  angles  from  an  east- west  to  a  north - 
south  direction.  The  ascent  of  this  mountain  presents  no  great  feature 
of  interest,  though  the  absolute  barrenness  is  to  a  certain  extent  relieved 
by  the  presence  of  many  bushes  of  myrrh*  (Pyrethrum)^  which  is 
immediately  noticeable  owing  to  its  strong  aromatic  smell,  and  hamr 
{Anabasis  setigera)^  which  was  eagerly  sought  after  by  the  Arabs  for 
their  camels.     Numerous  ibex  were  also  seen  on  the  sides. 

Wadi  Nasb. — On  crossing  the  pass,  an  easy  path  leads  into  the  broad 
•plain  of  Rahdbeh,  which  here  forms  the  head  of  the  Wadi  Nasb,  the 
most  important  valley  of  Eastern  Sinai.  The  latter  takes  its  rise  in  a 
high  region  lying  between  Um  Shomer  and  Gebel  Um  Ja'assa,  the 
southern  summit  of  the  Katherina  plateau  (Gebel  Koli  of  Ordnance 
Survey),  consisting  of  a  number  of  low  ridges  ownng  their  origin  to  the 
hard  dykes  which  as  red  bands  form  their  crests.  From  thence  it 
descends  in  three  or  four  principal  arms,  which  themselves  are  broad 
and  open,  at  the  same  time  containing  much  vegetation,  kharit 
(Caroxylon  fcetidum)  forming  large  bushes  and  occurring  in  abundance. 
Wadi  Nasb  at  first  runs  between  the  foothills  of  the  Fersh  Sheikh  El 
Arab  and  Abu  Mesud  ranges  on  the  south,  and  those  of  Nakhala  and 
Ehasib  on  the  north.  The  only  important  tributary  from  the  north  is 
the  Wadi  Rutig,  which  is  the  main  road  leading  to  the  Sinai  Convent 
from  Rahabeh,  but  presents  no  special  features  of  interest.  Wadi  Khasib 
is  only  a  small  valley,  but  contains  pools  from  whence  the  expedition 
obtained  their  water  when  cam[>ed  in  the  neighbourhood. 

From  the  south  enters  the  broad  straight  Wadi  Wa'era  which  on  the 
west  is  bounded  by  the  spurs  of  Fersh  Sheikh  El  Arab,  and  on  the  east 
by  the  lower  range  of  Gebel  El  Feringhi  or  Gebel  Hadid.  At  its  head 
are  a  number  of  stone-circles,  some  of  them  double,  e.g.,  almost  8-shaped, 
and  also  several  rectangular  single-chambered  monastic  buildings  were 
noted.  From  this  point  an  easy  path  leads  across  an  undulating  region 
of  low  granite  hillocks  to  the  plain  in  which  Wadi  Uni  Jiraf  takes  its 
rise,  the  latter  thus  separating  the  isolated  hill-mass  of  Gebel  Hadid 
from  the  high  range  of  Abu  Mesud,  which  rises  rapidly  above  the  level 
to  over  600  metres.  This  locality  has  attracted  a  good  deal  of  attention 
owing  to  the  fact  that  the  quartz-veins  traversing  the  low  country  carry 
a  considerable  amount  of  good  iron  ore  in  the  form  of  haematite  and 
iron  ochre,  while  a  block  of  good  magnetic  iron  ore  was  also  obtained 


•  The  Arabic  names  are  here  given  for  the  eonveuience  of  thoFe  to  whom  the  plants  would  be 
that  dMcribed  by  the  Arabs. 
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on the   road,  but  unfortunately  not  in  situ.     In  Wadi   Um  Jiraf, 
Nabathean  inscriptions  have  been  found  on  some  of  the  stone-circles 
which  are  crowded  together  in  its  upper  portion,  a  clear  proof  that 
these  curious  structures  either  antedate  or  are  contemporaneous  with  the 
Edomite  occupation.*     Abu  Mesud  presents  no  diflSculty  if  ascended 
from  its  western  side,  and  well  repays  the  climb,  it  being  over  2000 
metres  high,  and  commanding  a  view  of  the  country  in  all  directions. 
To  the  north-west  and  west  the  view  is  closed  by  the  broad  plateau  of 
Katherina,  and  the  rugged  red  peaks  of  Um  Shomer ;  to  the  southward 
are  the  mountain  wall  of  Eth  Thebt,  the  twin  summits  oTE  Ethmid,  the 
long,  thin  crests  of  Halefia,  and  the  truncated  pyramid  of  Gebel  Sab- 
bagh ;  while  to  the  east,  the  eye  rests  on  a  dark,  confused  mass  of  hills, 
mainly  composed  of  schists  contrasting  strongly  with  the  granite  which 
surrounds  them  on  every  side,  one  of  the  most  arid  regions  in  the  whole 
peninsula — ^barren  ridges  dominating  sinuous  gorges  where  only  a  scanty 
herbage  finds  a  foot  hold.     Behind  these  is  the  broad  deep  blue  line  of 
the  Gulf  of  Akaba,  beyond  which  rise  the  purple  hills  of  Midian.  The 
mountain  itself  is  the  highest  summit  of  a  broad  plateau  over  1525 
metres  high,  which  terminates  in  abrupt  precipices  to  the  east  and 
south,  but  slopes  more  gently  towards  Um  Jiraf  and  Nasb.     It  is  in 
fact,  the  most  prominent  member  of  the  transverse  divide   already 
referred  to,  with  the  Fersh  Sheikh  El  Arab  and  the  high  ground  at  the 
head  of  Wa'era  forming  the  northern  boundary  to  the  remarkable  basin 
of  the  Feni  El  Adhal  which,  enclosed  in  a  semi-circle  of  mountainous 
barriers,  only  has  one  outlet,  viz.,  to  the  east  by  the  deep  ravine  of  Wadi 
Kyd.     The  pass  of  Wa'era  is  therefore  not  only  a  break  between  two 
mountain  masses,  but  the  boundary  between  a  high  northern  plateau 
and  a  deep  depression,  a  steep  path  only  traversible  by  lightly-laden 
camels  leading  down  the  rock-face.     From  the  northern  side  of  Abu 
Mesud  a  number  of  small  valleys  descend  to  join  Wadi  Nasb,  the 
most  interesting  of  these  being  Wadi  Wadhih,  which  has  a  large  group 
of  stone-circles  at  its  head. 

While  Abu  Mesud  (2110  metres),  covered  with  dry  vegetation  to 
its  very  summit,  is  the  culminating  point  of  the  plateau,  other  eleva- 
tions rise  from  the  same  base,  appearing  as  peaks  of  marked  prominence 
when  viewed  from  the  valleys  at  their  foot.  The  most  notable  of 
these  are  on  the  eastern  side,  Tha'albi,  Abuzag,  and  the  fine  pink 
granite  hill  of  Nakhara  forming  the  edge  of  the  mountain  mass  in  that 
direction.     It  may  l)e  added  in  passing  that  the  darker  colour  of  Abu 
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Mcsud  and  the  flat  character  of  the  whole  range  is  due  to  the  presence 
of  a  felsite  capping  which  has  been  partially  removed  by  denudation. 
The  presence  of  this  rock  has  also  played  the  most  important  part  in 
determining  the  very  flat  summit  of  the  broad  Um  Katherina,  which 
rising  over  2440  metres  above  the  sea,  is  at  once  the  highest  and  most 
conspicuous  of  all  the  Sinai  hills,  though  lacking  the  rugged  grandeur 
of  its  much-broken  and  deeply-carved  granitic  rival,  the  great  peak  of 
Um  Shomer. 

On  the  northern  side  of  Wadi  Nasb,  the  orographic  character  of  the 
country  undergoes  a  marked  change,  there  being  no  longer  broad,  lofty 
table-lands,  but  hills  lying  in  long  lines  trending  normally  in  a  direction 
parallel  to  the  valley  itself.  Some  distance  to  the  north  extends  the  ragged 
sierra  which  has  Derawi  (Um  Allowi)  and  Er  Rogha  as  its  principal 
summits,  while  the   lower  hills  extending  between  it  and  Nasb,   at 
first   sight  from  below  so  confused   and  barren,    are   seen  on  closer 
inspection    from   the    higher   summits   to    possess    an    extraordinary 
parallelism  or  to  constitute  a  netted  belt  of  ridges,  the  cause  of  these 
appearances  being  easily  traceable  to  the  presence  of  tw3  systems  of  hard 
dykes  crossing  one  another.  There  are,  in   addition,  two  hills  in  this 
direction  which  still  show  the  flat-topped  character,  viz.,   Nakhala  and 
the  distant   Habshi,  both  owing  their  form  to  the  geological   cause 
above-mentioned.    Returning  to  the  junctions  of  Um  Jiraf  and  Nasb, 
and  descending  the  latter  valley,  two  peaks  on  the  left  hand  or  northern 
side  at  once  attract  attention,  the  one,  Gebel  Khasib  or  Ekhma,  being 
a  long  crest  which  still  has  the  dark  colour  due  to  the  felsite  capping, 
but  possesses  the  character  of  a  drawn-out  ridge  such  as  is  marked  in 
the  elevations  due  to  hard  dykes.     It  is  thus  a   transition  between 
the    two   types    above   mentioned,    but    is   completely   overshadowed 
by  the  fine  summit  of  Heza'ima,    which    rises  abruptly   as  a   single 
precipitous  dome  of  almost   Matterhorn-like  aspect  from  amongst  the 
surrounding  low  hills.    The  small  valley  of  Wadi    Heza'ima,  which 
rises  in  the  Khasib  range  to  the  west  of  this  mountain,  possesses  all  the 
usual  features  of  the  boulder-strewn  Sinai  gullies  (hereafter  termed 
boulder- valleys),  but  is  bordered  in  its  upper   reaches  by  precipitous 
terraces  of  gravel.  On  the  low  rocks  occurring  at  its  junction  with  Nasb 
are  a  number  of  the  naivamis  or  bee-hive  stone  dwellings   which  were 
only  met  with  by  us  in  this  portion  of  Eastern  Sinai.  One  of  these,  which 
was  of  small  size  was  opened  after  first  removing  the  flat  granite  slab 
which  is  always  placed  on  the  top  of  the  main  construction.  Underneath 
was  the  skeleton  of  an  ibex,  which  had  probably  crept  through  a  small 
opening  in  the  side  of  the  building.  Finally,  on  sweeping  away  the 
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rubble,  a  number  of  small  cylindrical  and  ring-like  beads  were  obtained, 
and  a  few  pieces  of  very  decomposed  bone,  tending  to  confirm  the  view 
previously  expressed  by  Mr.  Holland  that  these  were  most  probably  graves. 

Another  in  very  perfect  condition  lower  down  was  also  superficially 
examined,  the  central  aperture  at  the  top  measuring  1  metre  diameter 
having  been  also  covered  with  a  flat  stone.  The  total  diameter  of  the 
top  was  4  J  metres,  being  nearly  a  complete  circle,  while  the  low  door 
which  points  west  is  52  cent,  wide  and  about  85  cent,  high,  the  lintel 
being  about  1  metre  in  breadth.  As  the  building  is  on  a  slope,  the  lower 
wall  is  1.8  metre  high  (composed  of  7  layers  of  stone,  the  lowest 
consisting  of  great  blocks  of  granite),  while  the  southern  is  only  1*55 
metre.  There  is  gravel  rubble  on  the  top  of  the  flattened  wall.  From 
another  seen  later  on,  it  is  evident  that  all  these  structures  are  of  the 
form  of  truncated  bee-hives  but  not  complete,  the  opening  left  at  the 
top  being  covered  with  a  flat  granite  slab.  Close  to  this  spot  is  a  huge 
granite  boulder  which  might  well  have  been  used  as  a  sacrificial  stone, 
and  is  interesting  in  connection  with  a  statement  made  by  Dr.  Grote 
(who  has  been  constantly  travelling  in  Suiai,  and  whom  we  met  in  the 
valley)  pointing  out  the  close  connection  of  the  word  Nasb  and  the 
Arabic  word  for  a  stone  altar,  mazba. 

After  the  junction  of  Wadi  Heza'ima  with  Wadi  Nasb,  the  latter 
hitherto  wide  but  comparatively  uninteresting  begins  to  narrow,  the 
granite  foothills  closing  in  on  both  sides  and  having  a  very  striking 
appearance  owing  to  the  brightly-coloured  red  and  dark-green  dykes 
which  seam  the  granite  in  close-set  parallel  lines.  Capt.  Palmer  thus 
describes  the  locality  :  "  The  valley  narrows  from  200  or  250  yards  to 
about  as  many  feet,  and  then  for  more  than  two  miles  the  road  winds 
through  one  of  the  most  curious  and  fantastic  defiles  in  the  country. 
The  cliffs  on  either  side  are  of  no  great  height,  but  they  are  streaked 
from  top  to  bottom  with  countless  dykes,  almost  vertical  and  of  bright 
varied  colours — purple,  pink,  red,  green  and  black,  showing  up  in 
well-marked  contrast  against  the  dull  yellowish-brown  of  the  gneiss,  or 
the  sickly  green  tamarisks  in  the  wadi  bed.  Some  are  a  few  inches, 
others  ten  or  twelve  feet  in  breadth,  some  a  foot,  others  sixty  feet  apart; 
their  numbers  are  extraordinary  and  all  are  very  perfect,  with  hard, 
shining  surfaces.  The  huge  boulders,  with  smooth,  dome-shaped  tops 
and  great  hollows  weathered  in  their  under-sides,  which  lie  piled  one 
on  another  in  wild  confusion  in  the  tributary  glens  of  this  valley,  attract 
almost  as  much  notice  as  the  dykes.  One  such  mass,  of  enormous  size, 
at  Uni  Zarabeh,  is  conspicuous  above  all  the  rest,  it  is  a  single  rock, 
almost  as  large  as  the  dome  of  St.  PauTs,  and  even  tha  smaller  boaldjiM 
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hereabouts  are  so  krge  that  you  can  walk  with  ease  in  the  spaces 
underneath  and  between  them  as  they  rest  one  on  another.  The 
tamarisk  grove,  which  extends  for  nearly  three  miles,  is  said  to  be,  after 
the  Tarfat  el  Gidarain,  the  most  important  in  the  country." 

Just  before  we  enter  the  deep  and  rock-bound  gorge  of  Nasb,  steep 
boulder- valleys  enter  it  both  from  the  north  and  south,  that  of  Abuk- 
sheib  winding  round  behind  Heza'ima ;  while  on  the  opposite  side 
Wadi  Beidha  drains  the  range  of  that  name.  Wadi  Threya,  a  tributary 
of  Abuksheib,  had,  at  the  time  of  our  visit,  been  the  scene  of  a  tragedy, 
a  leopard  having  killed  five  camels  the  day  before  our  arrival,  but 
although  Capt.  Marriott,  who  was  hunting  ibex  in  the  district,  organized 
a  special  search,  and  the  Survey  party  ascended  the  station  of  Gebel 
Nasb  immediately  above  the  spot  from  opposite  sides,  nothing  was 
seen  of  this  wily  and  destructive  animal.  Tlie  gorge  itself  runs  between 
the  spurs  of  two  ranges  of  very  different  character,  on  the  south  being 
G^bel  Beidha,  which  from  its  marked  whiteness  and  massive  outlines 
is  one  of  the  most  striking  of  the  mountains  in  this  neighbourhood,  in 
spite  of  its  height  being  less  than  some  of  the  surrounding  crests.  Its 
ascent  from  the  west  can  be  accomplished  with  much  ease  owing  to 
the  dykes  of  diabase  running  up  the  sides  having  been  worn  into  grooves, 
which  form  natural  roads.  The  summit  is  very  flat,  forming  an  excellent 
station  (hamr,  as  on  Fersh  Sheikh  el  Arab,  was  abundant),  and  pools 
of  water  lay  in  hollows,  being  the  result  of  the  heavy  storms  which  had 
been  all  round  us  since  crossing  the  Tarfa  pass.  Indeed,  this  portion 
of  our  stay  was  attended  with  a  certain  amount  of  mild  excitement  as 
one  night  a  terrific  storm  burst  over  the  upland  districts,  and  the  roar 
of  torrents  could  be  heard  every  moment  increasing  in  volume.  The 
tents  had  to  be  hastily  moved,  and  planted  at  an  inconvenient  angle  on 
the  slope,  but  while  the  higher  valleys  were  swept  out  by  "seils,"  very 
little  water  actually  came  down  Nasb  itself,  well  illustrating  the  local 
character  of  these  heavy  rainfalls.  Here  the  first  evidence  was  forth- 
coming of  the  great  dread  which  the  Sinai  Arab  feek  for  the  dwellers 
on  the  opposite  coast  of  the  Gulf  of  Akaba,  the  sheikh  of  the  expedition 
stating  that  he  would  on  no  account  conduct  us  to  the  sea-shore.  The 
only  result  of  this  refusal  was  his  replacement  a  few  days  later  by  AH 
Suliman,  who  has  previously  been  favourably  referred  to. 

The  northern  side  of  the  gorge  is  bounded  by  a  range  running  parallel 
to  the  general  direction  of  the  valley,  in  reality  a  long  narrow  crest 
due  to  a  hard  dyke,  but  rising  into  three  summits,  to  which  (adopting 
the  Arabic  system  of  naming  the  hill  from  the  valley  which  drains  it) 
the  names  of  Nasb,  Harban,  and  Khoseib  have  been  given.     Nasb  gorge 
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stands  out  from  among  the  wild  ravines  that  characterize  Sinai  owing 
to  the  combination  of  vegetation  with  the  sterner  features  of  precipice 
and  mountain -wall.  Graceful  tamarisks  stand  on  both  sides  at  its  gate, 
and  for  several  kilometres  the  j)ath  winds  amidst  a  tangled  jungle  of 
palms,  tamarisks,  reeds,  and  rushes,  while  higher  up  some  Arabs  have 
made  a  garden  of  palms  and  dug  wells,  wliich  seem  to  be  placed 
dangerously  in  the  centre  of  the  main  water-course.  A  few  years  ago  a 
small  stream  trickled  down  the  valley,  but  to-day  it  is  only  represented 
b}'  a  few  pools,  where  pur[)le-coloured  dragon -flies  skim  the  waters. 

Tributary  affluents  are  few  and  unimix>rtant:  From  the  north  comes 
in  the  boulder-strewn  groove  of  Harban  (with  stone  buildings  perched 
on  the  summit  of  a  high  terrace  at  its  mouth),  from  the  south  the  Seil 
el  Beidha,  draining  from  the  hill  of  that  name  and  terminating  in  one 
of  those  steep,  smooth  waterfall  slopes,  which  so  often  mark  the  entry 
of  the  smaller  feeders  into  the  main  valley.  To  the  eastward,  the  hill 
becomes  lower,  and  the  great  peak  of  Beidha  is  visible  from  base  to 
summit. 

Other  wadis  of  note  enter  from  the  north,  viz: — those  of  Khoseib  and 
El  Beagh,  which  like  most  of  those  draining  from  the  hills  are  wide  in 
their  U[)per  portion  and  narrow  as  they  approach  the  main  valley.  There 
are  also  a  few  steep  water-courses  coming  in  from  the  south,  viz: — 
Wadi  Abu  Sowera,  a  snuill  boulder- valley  bounded  by  fine  cliffs;  Krum 
Harbi,  a  gully  with  a  pretty  group  of  palms  ;  and  Wadi  Bukka,  having 
a  fine  granite  basin  near  its  entry  into  Nasb,  wliich  after  rain  contains 
a  very  pure  water-supply.  Finally,  the  broad  upland  expanse  of 
Eggidi,  lying  at  the  eastern  foot  of  Beidha,  also  enters  Nasb  by  a  narrow 
opening,  and  terminates  in  a  precipitous  fall,  which  renders  it  inaccessible 
to  camels  from  this  point. 

The  Nasb  ravine  is  an  excellent  locality  for  sportsmen  when  water 
is  scarce  in  the  hills,  as  the  ibex  then  come  to  drink  at  its  water-pools. 
Capt.  Marriott  had  shot  nine  of  these  animals  between  18th  October 
and  November  ()th,  obtaining  some  very  good  heiuls. 

The  gorge  broadens  out  nt  a  point  where  two  valleys  enter  it  from 
the  northern  and  southern  sides  respectively,  this  being  the  first  example 
of  the  remarkable  cross-row/  junctions  of  intersecting  valleys  so  common 
in  Eastern  Sinai.  To  the  north  lies  the  important  artery  of  Wadi  Um 
Ghirat,  which  though  a  continuous  depression  is,  as  will  be  seen  from 
the  ma]),  not  a  valley  in  the  strict  sense  of  the  term,  but  in  its  lower 
portion  a  series  of  gravel  terraces  cut  across  by  transverse  water-partings. 
Um  (ihirat  is  of  injportance  also  for  the  local  circulation,  as  it  forms  an 
easy  route  U)  the  plain  of  Es  Senned  through  Wadi  Senned  and  an 
alternative  route  to  Dahab  through  the  fine  ravine  of  Wadi  Gura. 
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Wadi  Um  Ghirat  is  separated  from  the  Urn  Beagh  drainage  by  a 
moderately  high  range,  Gebel  Matershat,  and  has  at  its  junction  with 
Nasb  terraces  of  detrital  materials  6  metres  high,  forming  excellent 
camping-grounds.  To  the  west  of  these  comes  in  the  small  feeder  of 
Um  Kaimen,  bounded  by  cliffs  of  gravel  exceeding  12  metres  in  height. 
At  first  the  road  up  the  valley  leads  over  several  small  plateaux  of  a 
similar  nature,  covered  with  rectangular  stone  buildings  and  circles,  also 
crossing  the  drainage  systems  of  Matershat  and  Kheirait  (which  |cut 
across  Um  Ghirat  obliquely),  but  afterwards  enters  a  broader  expanse, 
in  which  bushes  of  r^tem  (a  broom-like  bush)  and  aheitheran  (Artemisia 
judaica)  are  very  common.  Higher  up,  the  wadi  branches  into  two  arms, 
the  main  one  running  ta  the  west  of  a  small  dyke  range,  while  to  the 
east  the  broad  Wadi  Grasr  receives  tributaries  from  the  high  ground  to 
the  east,  the  most  notable  being  Wadis  El  Mir  and  Ashara. 

The  characteristic  feature  of  this  portion  of  the  country  is  the 
important  part  played  by  the  hard  dykes  in  giving  rise  to  drawn-out 
ridges,  running  in  two  directions  at  right  angles  to  each  other.  To  this 
origin  can  be  traced  the  form  of  most  of  the  ranges  in  this  neighbourhood, 
viz: — Kheirait,  El  Mir,  Amu  Jidid  and  Um  Beda.  On  the  other  hand 
Gebel  Serafat  between  Amu  Jidid  and  Um  Beda  is  in  strong  contrast 
to  the  other  ranges,  being  composed  of  the  characteristically  rounded 
granite  slopes. 

A  low  and  very  easy  passage  (Haid  Merzega)  leads  from  Um  Ghirat 
into  Wadi  Um  Senned,  which  as  a  broad  ravine  bounded  by  granite 
cliffs  seamed  with  many  dykes,  descends  from  the  plain  of  El  Senned 
to  join  Wadi  Gura.  Vegetation  is  here  fairly  abundant,  consisting 
chiefly  of  abeitheran  and  kebad  (ZoUikoferia)  as  well  as  aleigan^  a 
plant  with  an  odoriferous  sap. 

On  the  pass  of  Haid  Merzega  was  a  leopard  trap.  The  leopard  can 
just  crawl  through  an  opening  and  immediately  on  seizing  the  bait  at 
the  same  time  pulls  a  string  connected  with  a  weight,  usually  a  heavy 
stone,  releasing  the  latter,  which  is  balanced  in  such  a  manner  that  it 
falls  through  an  opening,  completely  barring  the  exit. 

The  southern  tributary  of  Nasb,  Wadi  Um  Rachal,  is  chiefly  noticeable 
for  its  straight  character,  the  hills  on  l)oth  sides  being  comparatively  low 
and  of  very  variable  structure.  Just  as  in  the  case  of  Wadi  Wa'era, 
this  valley  terminates  at  the  edge  of  the  transverse  divide,  on  the 
southern  side  of  which  is  a  drop  to  Wadi  Amlagh  of  several  hundred 
nietres.  A  zigzag  path  leads  down  the  steep  slope,  but  is  readily  available 
for  heavily-laden  camels.  From  here  the  interesting  point  was  noted  that 
the  valley  on  the  other  side  of  Amlagh  is  in  the  same  line  as  Um  Rachal, 
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although  at  a  much  lower  level.  A  long  and  narrow  ridge  separates  the 
Eggidi  drainage  from  Um  Rachal,  which  only  receives  a  few  unimportant 
feeders,  one  of  these,  Wadi  Um  Sakraii,  receiving  its  name  from  the 
abundance  of  the  fox -glove-like  purple  Hyoscyamus. 

From  the  summit  of  the  dyke  ridge  of  Um  Kubbath  a  general  idea 
of  this  part  of  the  country  can  be  obtained.  To  the  west  rise  the  huge 
plateau  of  Abu  Mesud  and  the  white  dome  of  Beidha,  to  the  east  being 
many  dyke  ridges,  among  which  the  (apparently)  conical  peaks  of 
Adakkar,  Um  Zaimer  and  El  Mir  are  most  conspicuous.  To  the 
south  stretches  the  long  groove  of  Wadi  Khaiza,  bordered  on  the  east  by 
the  dark  ranges  of  Harasi  and  Hamra,  and  on  the  west  by  the  precipices 
of  Tha'albi,  Abuzag  and  Nakhara. 

Just  as  on  the  west  only  a  narrow  ridge  separates  Um  Rachal  from 
Eggidi,  so  on  the  east  a  low  water-parting  alone  divides  the  former  from 
the  wide  valley  of  Shethan,  which  at  first  a  broad  plain,  narrows  as  it 
enters  the  Ashara  range  into  a  wild  and  impassable  gorge,  which  with 
an  extremely  rapid  fall  opens  into  the  Wadi  Shelala  subsequently  to 
be  described.  In  its  upper  part  Wadi  Shethan  is  mainly  bounded  by 
dyke-hills,  here  and  there  being  square  monastic  buildings  with  low 
openings.  Although  numerous  side-valleys  enter  Shethan  in  its  upper 
part,  they  are  all  unimportiuit ;  of  these,  Wadi  Hamra  has  some  thick 
gravel  beds  and  old  monastic  buildings,  and  there  are  palms  in  Wadi 
Ashara.  The  view  to  the  east  is  bounded  by  a  range,  Gebel  Ashara, 
whose  jagged  and  toothed  outlines  gave  every  promise  of  a  difficult  and 
exciting  ascent.  Yet,  when  its  base  was  reached,  there  lay  before  us  a 
broad  road  (due  to  a  soft  diabase  dyke),  strewn,  it  is  true,  with  boulders 
derived  from  the  higher  peaks,  but  presenting  no  difficulty  and  leading 
directly  to  the  summit.  The  latter  proved  to  be  a  broad  plateau,  out 
of  which  rose  a  series  of  parallel  dykes,  giving  rise  to  the  irregular  and 
saw-like  aspect  of  the  mountain  when  viewed  from  a  distance.  This 
massif  occupies  the  angle  between  Wadi  Nasb  and  Wadi  Shelala,  forming 
precipitous  walls  which  border  the  former  valley  on  the  south. 

Returning  to  the  cross-road  of  Nasb,  and  descending  the  latter  valley, 
the  scenery  once  more  becomes  of  imposing  character,  bold  hills  scored 
by  wild  gorges  filled  with  boulders  bounding  the  deep  and  narrow 
ravine,  which  in  part  has  a  flat  sandy  floor,  grooved  only  by  shallow 
dry  water-courses,  while  at  other  spots  groves  of  palm  trees  give  an 
additional  touch  of  beiuity.  The  effect  of  the  contrast  is  therefore  very 
striking,  when  at  the  gates  of  Nasb  the  way  seems  suddenly  barred  by 
dark  hills  of  softer  outline,  the  valley  turning  at  right  angles  to  itself 
in  a  T-shaped  manner.  Reference  has  already  been  made  to  the  occurrence 
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of  patches  of  sandstone  along  this  longitudinal  valley,  while  at  the  head 
of  Wadi  Shelala  the  same  rock  now  constitutes  a  barrier  between  the 
Nasb  and  Kyd  drainages,  forming  a  cliff  over  100  metres  high  of 
brilliantly  variegated  or  dazzling  white  colour.  Wadi  Shelala  and  the 
north-trending  bend  of  Nasb  are  but  parts  of  a  long  depression,  itself 
continued  to  the  north  in  the  tributary  of  Um  Raiyig,  which  enters 
the  latter  valley  at  the  point  where  it  again  turns  north-east.  The 
remarkable  character  of  this  rift- valley  has  already  been  mentioned,  as 
it  runs  at  first  between  the  dark  range  of  Ferani  on  the  east,  and  the 
rugged  hills  of  Ashara  on  the  west,  and  then  for  some  distance 
northward  between  steep  bounding  walls  of  granite  rising  over  500 
metres  above  the  valley.  From  the  bend  Wadi  Nasb  is  practically  one 
continuous  ravine  except  where*tributaries  meet  it  coming  in  from  the 
north  or  south,  the  most  important  of  which  is  the  longitudinal  fissure 
of  Wadi  Raib.  After  its  junction  with  the  latter,  the  bounding  hills  are 
less  steep,  and  scattered  along  its  course  are  low  hills  of  friable  white 
sandstone  or  gravel  terraces,  the  most  important  of  which  is  a  rock  over 
100  metres  high,  rising  abruptly  in  the  angle  formed  by  the  junction 
of  Nasb  and  Abuksheib. 

Finally  emerging  from  the  hills,  Wadi  Nasb,  now  a  shallow  water- 
coursebounded  by  low  cliffs  2  metres  high,  crosses  the  narrow  peninsula 
of  Dahab,  a  fringe  of  palm  trees  extending  across  its  channel  at  the 
point  where  the  valley  enters  the  sea.  On  the  gravel  terrace  above  the 
valley  are  a  number  of  ruined  buildings  of  rectangular  form. 

While  the  valley  itself  thus  bears  witness  to  tectonic  changes  of  great 
importance,  an  ascent  of  the  scarps  which  bound  it  reveal  the  fact  that 
they  are  but  the  edges  of  a  granitic  plateau  which  once  extended 
continuously  from  the  Ferani  range  to  the  edge  of  the  Nubian  sandstone 
escarpment,  and  still  earlier  was  covered  by  the  sandstone  itself. 

To-day  it  is  grooved  by  valleys,  cut  through  by  deep  rifts,  worn  into 
ridges  and  basins  by  differential  weathering  of  hard  dyke  and  soft 
granite,  the  result  being  the  production  of  a  number  of  mountain  plateaux 
bounded  by  precipitous  walls,  and  towering  above  wild  gorges.  Thus 
it  is  that  Wadi  Sa'al,  starting  its  course  in  a  ravine  which  caused  Laborde 
astonishment  by  its  Cyclopean  grandeur,  after  for  a  time  widening  out 
in  the  sandstone  region,  becomes  once  again  a  deep  cleft  as  it  re-enters 
the  granite,  forming  the  narrow  and  winding  valley  of  Wadi  Hammam. 
Vegetation,  too,  is  abundant,  the  most  notable  of  the  plants  present  being 
rimth  {Hcdoxylon  Sckweinfurthi)^  which  has  never  been  collected  by  us 
south  of  the  Nasb  drainage,  the  aromatic  abeitheran^  large  bushes  of 
kebcui  (ZoUikoferia)j  gurdi  (Ochradenus)  and  retem.    Here  on  a  small 
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sandy  terrace  are  a  number  of  ausedj^  a  little  further  a  grove  of  tamarisk 
forms  a  graceful  picture  under  the  shadow  of  the  red  granite  cliff.  The 
side-valleys  terminate  in  many  cases  in  sharp  drops,  or  seils^  broadening 
out  above  into  wild  plateaux  where  theman  (Peganum)  and  kebad  are 
present  in  great  abundance.  Ants,  extending  in  long  lines,  traverse  the 
valleys  from  side  to  side,  partridges  call  from  among  the  rocks,  and 
hares  evidently  are  of  common  occurrence,  judging  from  the  traces  of 
their  forms  under  the  bushes.  Finally,  a  small  group  of  palms,  only 
visible  from  the  higher  summits,  is  hidden  away  in  the  deepest  part  of 
the  glen. 

The  plateau  character  is  most  marked  on  the  eastern  side  of  the  hill- 
region  lying  between  Wadis  Um  Raiyig  and  Ra'ib,  the  northern  plateau 
above  Abu  Somra  being  capped  by  a  number  of  flat-topped  outliers  of 
Nubian  sandstone.  Yet  even  here  the  differential  weathering  of  the  dykes 
gives  rise  to  isolated  summits,  which  generally  receive  their  names  from 
the  valleys  which  drain  their  slopes.  Five  peaks  are  more  striking  than 
the  others  in  this  neighbourhood,  viz : — Abu  Somra  and  Gebel  Ushtan, 
both  dyke  ridges,  the  twin  hills  of  El  Araish  and  Abu  Thugutan,  and  the 
great  yellow  dome  of  El  Rai'emshi,  which  at  once  strikes  the  eye  from 
every  point  of  vantage. 

The  country  between  Wadi  Nasb  and  the  Ferani  range  is  again  a 
high  plateau  ending  in  steep  slopes  over  300  metres  above  valley  level, 
but  is  less  deeply  scored  than  the  country  previously  described,  the 
dykes,  however,  being  very  numerous.  Most  of  the  valleys  rise  in  a 
broad  expanse  (generally  known  to  the  Arabs  as  afersh)^  surrounded 
by  hills  of  no  great  height,  the  most  prominent  of  these  being  the  Fersh 
El  Hamra,  situated  at  the  northern  foot  of  a  high  spur  running  from 
the  Ferani  range.  The  drainage  of  this  region  runs  north,  east  and 
west,  on  the  south  being  a  mountain  wall  which  rises  steeply  above  the 
granitic  country,  formed  by  the  cone  of  Abu  Mesa'ud  and  the  long 
crest  of  Um  Shoka  el  Kebir.  The  principal  mountain  valleys,  however, 
all  trend  northward  and  eastward,  entering  the  Nasb  gorge ;  they 
present  the  usual  boulder-strewn  character,  but  in  addition  the  wadis  of 
Sadagiya,  Gurna  and  Um  Hargel  all  contain  palms.  The  latter  receives 
its  name  from  the  abundance  of  the  hargel  bush  {Gomphocarjms  fruti- 
Ofsus)  which  w^as  fruiting  at  the  time,  the  greenish -yellow  pear-shaped 
fruit  being  everywhere  abundant.  Most  of  these  valleys,  as  well  as  the 
smaller  water-courses,  are  characterized  by  the  comparative  richness  of 
the  vegetation,  consisting  mainly  of  kehail  (^ZoUikoferia).  They  descend 
as  broad  gravelly  channels  between  the  ridges,  but  as  they  approach  the 
edge  of  the  scarp  above  Wadi  Nasb  narrow  rapidly,  finally  terminating 
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in  steep  water-courses  full  of  couloirs,  often  completely  smoothed  and 
polished.  In  fact,  while  the  ascent  of  the  hills  was  seldom  difficult, 
the  descent  was  not  infrequently  attended  with  a  certain  amount  of  risk 
if  many  of  these  dry  waterfall  beds  had  to  be  negociated.  As  is  seen 
from  an  examination  of  the  map,  the  whole  granitic  district  is  now 
broken  up  into  a  series  of  steep-sided  table-lands,  one  of  these,  west  of 
Gebel  Guma,  being  entirely  cut  off  by  three  deep  valleys  from  the 
remaining  portion  of  the  country. 

After  the  junction  of  Nasb  with  Wadi  Raib,  the  hills  between  the 
former  valley  and  Um  Shoka  rise  into  three  prominent  peaks  as 
described  below,  these  being  on  the  boundary  of  the  felsitic  and  granitic 
rocks.  Wadi  Nasb  is  here  characterized  by  the  local  abundance  of  rimth 
(  Haloxylon)  associated  with  bushes  of  sommu  (  Cleome)^  harra  and  dafara 
{Iphiona)^  a  few  seyal  trees,  and  large  senna  plants.  As  has  already 
been  stated  a  very  characteristic  feature  is  the  presence  of  white 
sandstone  and  gravel  ridges  in  the  valley,  the  most  notable  of  these, 
over  100  metres  high,  filling  the  angle  between  Abuksheib  and  Nasb. 

The  three  summits  above-mentioned  are  the  conical  Um  Shoka,  the 
long  north  and  south  trending  ridge  of  Hamra,  and  Jeraimda,  which 
with  its  smooth  granite  slopes  is  very  conspicuous  from  the  seaward 
side,  while  in  a  little  secluded  vallev  on  its  northern  flank  nestles  a 
small  palm-grove  oE  much  beauty.  These  hills,  ranging  from  800  to 
900  metres  in  height,  separate  the  main  Nasb  drainage  from  that  of 
the  Abuksheib  system,  which  receives  its  main  feeders  from  the  Ferani 
range. 


Ferani  range. — The  latter  is  undoubtedly  one  of  the  finest  mountain 
masses  on  the  eastern  side  of  the  peninsula,  the  deep  ravines  by  which 
it  is  furrowed  being  bounded  by  precripices  seamed  with  couloirs  of 
forbidding  character,  their  floor  being  a  confused  hejip  of  pebbles  and 
boulders  rolled  down  from  the  heights  above.  The  nature  of  this 
range  will  be  best  understood  from  the  fact  that  to  map  it  required  five 
successive  ascents  of  or  over  1000  metres. 

The  main  chain  of  Ferani  is  remarkably  flat  at  the  summit,  being 
apparently  originally  a  plateau  which  bis  been  cut  off  both  to  east  and 
west  by  two  of  the  rifts  previously  referred  to,  while  to  the  south  it 
is  naturally  bounded  by  the  transverse  valley  of  Sai'amin,  and  to  the 
north  terminates  in  the  high  rock- wall  of  Um  Shoka  El  Kebir.  The 
uniformity  of  the  high  plateau  is  best  shown  by  reference  to  the  height 
of  the  principal  peaks,  these  being  as  follows  (in  metres) :  Um  Aleg  or 
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Halla  (1,500),  Ma'in  (1,630),  Zaraga  (1,650),  Ferani  (1,520),  Urn 
Shoka  El  Kebir  (1,390),  and  Lij  (1,440).  Urn  Aleg  and  Ma'in 
especially  show  the  flat  table-land  character,  the  effect  being  very 
striking  when,  after  a  weary  climb  up  boulder-gullies  or  round  preci- 
pitous corners,  one  suddenly  emerges  on  a  smooth  plain  or  undulating 
plateau,  which  on  every  side  is  bounded  by  deep  ravines  and  precipices. 
Nor  is  vegetation  by  any  means  scarce,  the  summit  of  Um  Aleg  being 
quite  white  with  the  dried  bushes  of  hamr  (Anabasis  setigera)^  which 
is  one  of  the  commonest  of  the  hill  plants  in  Sinai. 

The  northern  portion  of  the  range  is  drained  by  two  deep  mountain 
valleys,  one  of  which,  Um  Athaga,  is  part  of  a  longitudinal  rift,  while 
Um  Harag  cuts  transversely  across  it.  Um  Athaga  presents  no  special 
features  of  interest,  being  simply  a  fairly  wide  valley  bordered  by  high 
ridges  and  connected  with  Wadi  Lij  by  a  low  pass.  Gebel  Lij,  the 
highest  summit  of  the  range  to  the  west,  is  very  steep-sided  and  is 
seamed  by  boulder-valleys,  descending  in  a  series  of  rock-steps  which 
at  times  are  difficult  to  climb.  In  descending  the  main  drainage- 
line  from  the  summit,  a  smooth  shoot  or  couloir^  over  30  metres  in 
height,  made  further  advance  in  that  direction  absolutely  impossible,  a 
tunnel  worn  under  a  boulder  fortunately  enabling  the  obstacle  to  be 
rounded  with  a  less  vertical  drop.  Notwithstanding  these  steep 
slopes,  the  summit  itself  is  comparatively  flat,  though  out  of  it  rise 
boulder-strewn  ridges  of  granite,  forming  fine  precipices  where  they 
constitute  the  boundary  of  the  scarp,  and  continuing  for  long  distances 
as  the  edges  of  well-marked  crests.  It  is  also  remarkable  to  find  some 
stone-circles,  one  of  them  nearly  8-shaped,  in  a  small  hollow  in  the  top 
of  the  mountain,  in  a  place  which  from  its  isolation  it  seems  impossible 
to  imagine  could  have  been  chosen  for  purposes  of  habitation,  or  even 
burial.  It  seems  far  more  probable  that  these  represent  the  "high 
places "  of  the  ancient  peoples  inhabiting  the  country,  resembling  as 
they  do  the  circles  to  which  M.  Maspero  assigns  such  an  origin  in  his 
great  work  on  the  "Dawn  of  Civilisation."  Here  again  hamr  is  the 
most  widely  distributed  of  the  plants. 

The  valley  of  Um  Harag,  descending  between  the  spurs  of  Zaraga, 
Ferani  and  Abuksheib,  is  far  wilder  than  Um  Athaga,  and  for  part  of 
its  course,  before  it  leaves  the  main  mountain  mass,  forms  a  grand 
ravine,  whose  rocky  walls  rise  abruptly  above  the  boulder-strewn  water- 
course. In  its  up|>er  part  it  widens  out,  many  bushes  of  lassaf  (Cap- 
parts  spi7}osa)^  with  their  large  bright-green  leaves,  softening  to  some 
extent  the  bareness  of  the  scene. 

It  is  not  surprising  to  find  that  leopards  here  have  a  congenial  home. 


—  61  — 

one  of  these  animals  being  seen  by  a  bearer  on  the  return  from  Zaraga, 
while  in  the  morning  their  foot-prints  were  all  round  the  camp,  the 
leopards  probably  having  been  attracted  thither  by  the  presence  of  a 
dog,  which  kept  up  a  continual  howl  all  night. 

In  general,  it  may  be  said  of  the  Ferani  range  that  its  summits 
consist  of  gently-undulating  hills  and  valley-basins,  terminating  at 
the  edges  of  precipitous  slopes.  Stone-circles  are  by  no  means  limited 
to  Lij,  but  ai*e  also  present  on  the  plateaux  near  the  highest  peak, 
i.e.,  Zaraga. 

At  the  point  where  the  united  valleys  o£  Abuksheib,  Um  Harag  and 
Um  Athaga  issue  from  the  main  range,  a  well-marked  gravel  terrace 
with  a  perfectly  flat  surface  forms  a  conspicuous  object,  while  the  valley 
is  strewn  with  boulders  of  every  shape  and  size,  the  camels  having  to 
find  their  way  along  the  deeper  water-courses. 

Soon  after  leaving  the  mountains,  Wadi  Abuksheib  passes  from  the 
dark  felsite  region  into  the  lower  granitic  country,  the  dark-green 
ridges  formed  by  the  first-named  being  replaced  by  the  light-coloured 
slopes  characteristic  of  the  granite  areas.  Two  tributaries,  both  bearing 
the  name  of  Wadi  Ma'in,  drain  from  a  higher  range  to  the  west  and 
the  lower  country  to  the  east,  the  watershed  being  formed  by  some 
granite  knolls.  The  long  crest  of  Gebel  Ma'in  and  Um  Et  Wejera 
is  of  some  topographical  interest,  as  it  is  drawn  out  parallel  to  the 
direction  of  the  longitudinal  rifts,  and  at  the  same  time  being  formed 
of  felsites  above  and  granites  at  the  base  shows  a  contrast  both  in 
structure  and  colour.  The  ridge  is  seamed  by  numerous  watercourses, 
there  being  also  a  few  pools  in  one  of  these,  where  the  valley  is  broken 
by  a  series  of  precipitous  steps.  While  its  western  slopes  descend 
steeply  to  Wadi  Um  Athaga,  on  the  east  there  are  some  very  marked 
gravel  ridges,  which  seem  to  have  been  formed  owing  to  the  holding 
back  of  the  detrital  materials  descending  from  the  hills  by  dykes  in  the 
granite.     Numerous  stone-circles  were  met  with  in  this  neighbourhood. 

Wadi  Abuksheib  receives  another  large  tributary  from  the  west, Wadi 
Um  Shoka,  formed  by  the  union  of  three  branches,  two  of  which  rise 
almost  on  the  edge  of  the  Nasb  rift.  One  of  these  rises  in  the  plateau 
basin  of  Fersh  El  Hamra  and  receives  all  the  drainage  of  the  mountain 
wall  of  Um  Shoka  El  Kebir,  while  the  other  equally  has  its  origin  in 
a  broad  fersh^  Fersh  El  Abuksheib,  over  a  thousand  metres  above  sea- 
level.  Wadis  Abuksheib  and  Um  Shoka  have  their  origin  in  this 
plateau,  rapidly  narrowing  as  they  descend,  and  giving  rise  to  wild  and 
rocky  gorges,  where  small  smooth  stretches,  bounded  by  rock-walls  and 
studded  with  bushes,  are  succeeded  by  steep  rock-steps,  or  worse  still, 
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smooth -sided,  steep-angled  couloirs  down  which  the  storm  waters  must 
form  magnificent  cascades  after  heavy  rains. 

Where  Um  Shoka  broadens  out,  one  of  these  mountain  tributaries 
terminates  in  a  rocky  precipice  some  6  metres  high,  having  at  its  foot 
a  band  of  conglomerate  and  a  large  hole,  which  is  a  splendid  collecting- 
ground  for  water,  though  at  the  time  of  our  visit  it  was  almost  dry. 
Were  this  depression  filled,  the  water  would  be  nearly  two  metres  deep. 
Above  the  rocky  step  are  many  pools  fringed  by  reeds  wliere  leopards, 
ibex  and  coneys  are  numerous,  judging  from  the  tracks.  The  wild  fig 
or  lassqf  (Capjyaris  splnosa)  is  extremely  abundant  in  these  granite 
gorges,  and  in  the  main  wadi  is  a  stone-circle  near  the  head  of 
the  pass. 

The  mountain-walls  bordering  Um  Shoka  on  the  Fouth  are  parti- 
cularly wild  and  forbidding,  the  crests  often  being  only  thin  knife-edges 
bounded  by  precipices  on  both  sides.  Here  on  one  occasion,  having 
lingered  behind  to  examine  an  inlet  of  Nubian  sandstone,  I  discovered 
one  of  our  younger  Arabs  wandering  among  the  cliffs,  which  here 
descend  in  a  series  of  steps,  and  pathetically  exclaiming  that  Skill 
and  the  others  had  been  like  ibex,  and  gone  by  a  ridge  where  he  dared 
not  follow.  The  latter  was  certainly  not  devoid  of  difficulty,  but  as  a 
rule  we  found  that  it  was  better  to  keep  to  the  highest  portion  of  the 
ridge  whenever  possible,  as  on  the  lower  slopes  steep  rolling  talus 
directly  overhang  cliffs  where  a  fall  would  have  serious  results.  While 
trying  to  find  his  way  out,  the  Arab  above-mentioned  secured  a  young 
ibex,  which  unfortunately  died  two  days  later. 

Before  entering  Nasb,  Abuksheib  receives  the  wide  valley  of  Tellat 
Unsair,  on  both  sides  of  which  rise  the  narrow -crested  granitic  ridges 
of  Um  Isma  and  Tellat  Unsair  (635  and  510  metres  respectively), 
wild  fig  (lassaf)  being  especially  abundant  in  the  gorges  descending 
from  the  latter  range.  To  the  north  of  Um  Shoka  and  Abuksheib, 
the  mountains  terminate  in  the  prominent  dome  of  Jeraimda,  rising 
833  metres  above  sea-level. 

Giiai  amphitheatre. — Between  the  Ferani  range  and  Dahab  lies  a 
small  region  ha\nng  a  drainage  system  independent  of  those  of  the 
valleys  of  Nasb  and  Kyd,  and  owing  its  origin  to  the  tectonic  move- 
ments previously  described.  On  the  south  it  is  bounded  by  the 
transverse  divide,  and  on  the  west  by  the  advance-guard  of  the  Ferani 
range  (El  Wejera,  etc.),  on  the  north  only  a  few  low  passes  marking 
the  separation  from  the  Nasb  system.  The  transverse  divide  at  this 
point  itself  consists  of  a  fine  series  of  granitic  hills,  rising  in  Gebel  Gnai 
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and  Gebel  Um  Malaga  to  1055  and  1215  metres  respectively,  the 
former  especially  forming  a  striking  feature  when  seen  from  the  central 
ranges  owing  to  its  smooth  outlines  and  pink  colour. 

This  district  was  first  entered  from  the  south,  a  fairly  steep  pass, 
the  Sharafa,  leading  from  Wadi  Melhadge  into  Wadi  Gnai,  both  these 
valleys  being  enclosed  between  steep  ridges  in  a  rift-like  manner.  Wadi 
Gnai  is  bounded  on  the  west  by  the  typical  granitic  ranges  of  Gnethel  and 
Beidha ;  on  the  east  the  hills  are  lower  and  darker-coloured,  but  finally 
these  are  reduced  to  a  thin  strip  behind  which  rises  the  imposing 
summit  of  Gnai.  Wadi  Gnai  receives  a  few  tributaries  in  its  course, 
one  of  these,  Wadi  Gnethel,  having  some  terraces  at  its  head,  on  which 
are  a  number  of  stone-dwellings,  five  of  them  being  of  the  rectangular 
type  and  the  remainder  stone-circles.  One  of  these  was  still  in  excel- 
lent preservation,  the  stones  being  heaped  up  in  such  a  manner  as  to 
form  a  narrow  chamber,  in  which  a  man  of  medium  size  could  lie 
extended,  the  opening  also  being  of  sufficient  area  to  admit  of  entry. 

In  the  main  valley  a  noticeable  feature  is  the  abundance  oE  the  fleshy- 
leaved  ashara  {Calotropis  procerd)^  while  among  the  minor  plants 
Zilla  is  very  abundant.  In  addition,  a  large  markh  {Leptadenia) 
bush,  covered  with  hornets,  and  a  bright  dandelion-like  composite, 
the  Numwerta  hawa  of  the  natives,  were  noted.  While  the  main  valley 
is  fairly  rich  in  vegetation,  the  smaller  tributaries  are  much  more  so, 
and  in  Wadi  Hamra,  near  the  foot  of  Gnai,  among  the  large  blocks 
which  filled  its  course,  were  scattered  bushes  of  Artemisia^  Zollikoferia 
and  ghassah  ( Otostegid)  a  few  lasso/]  and  at  the  base  of  the  mountain 
straggling  bushes  of  chibrim  {Convolvulus  hystria)  not  previously 
observed.  Nor  is  vegetation  restricted  to  the  wadis,  the  shallow  depres- 
sion between  the  crests  of  Gebel  Gnai  being  crowded  with  bushes  of 
jeradeh  (Teucriurn?).  Seyal  trees  are  also  frequently  met  with  near  the 
base  of  the  mountain  ranges.  After  a  northward  course  of  several 
kilometres  Wadi  Gnai  tends  sharply  to  the  east,  and  becomes  a  wild 
and  impassable  ravine,  Wadi  Gnai  El  Rean  (plentiful),  so  called  from 
the  presence  of  numerous  water-pools,  in  contrast  to  Wadi  Gnai  El 
Atshan  (thirsty),  the  other  valley  draining  this  limited  region.  These 
small  pools  are  usually  hidden  among  the  side-viiUeys  and  are  accom- 
panied by  palm-groves,  whose  bright-green  tints,  in  sharp  contrast  to 
the  red  granite,  form  pictures  of  exceptional  beauty. 

The  other  valleys  which  drain  into  Wadi  Gnai  El  Rean  are  small 
feeders  descending  from  the  granite  ranges  o£  Um  Malaga  and  Ma'in, 
while  the  region  lying  between  the  hill  amphitheatre  and  the  sea  is 
filled  with  low  dyke  ridges  forming  fairly  conspicuous  summits  in  G^b^ls 
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Tellat  Sorar  (745  metres)  and  Mad  jura  (645  metres).     These  dykes 
are  of  two  kinds,  giving  rise  to  corresponding  differences  of  scenery, 
those  of  red  felsite  being  noticeable  at  the  head  of  Wadi  Um  Geyra, 
while  between  the  summit  of  Madjura  and  the  valley  of  Seyal  Noma, 
ten  dark  bands  seam  the  mountain  side,  and  are  continued  across  to 
the  Urn  Malaga  range.  Altogether  there  are  more  than  25  principal 
dykes  in  a  limited  space,  all  parallel  to  one  another,  and  some  of  them 
being  over  30  metres  wide.     Crossing  a  low  watershed,  the  drainage 
of  Gnai  el  Atshan  is  entered   by  the  valley  of  Seyal  Noma,  which 
receives  its  name  from  the  abundance  of  Acacia  seyal^  this  tree  being 
associated  with  Iphiona  scabra,  Zilla  and  Zollikoferia  spinosa  as  the 
chief  vegetation,  Shouwia  arabica  being  also  present.  In  the  neighbour- 
ing valley  of  Tellat  Sorar  is  a  beautiful  grove  of  seyal  trees,  there 
being  more  than  forty  close  together.     Wild    ravines   descend    from 
the  neighbouring  hills,  and  it  is  no  unusual  occurrence  to  find  remains 
of  ibex  killed  by  the  leopards  which  appear  to  abound,  though  never 
seen.     At  the  mouth  of  Wadi  Gnai  el  Atshan  the  track  suddenly  opens 
out  into  a  narrow  plain  only  a  few  hundred  metres  broad,  rapidly 
narrowing    southward,    while  to  the  north  it  broadens  out  into  the 
Dahab  peninsula.      To  the    south  this  expanse  is   bounded  on  the 
west  by  a  knife-edge  range  rising  in  precipitous  slopes,   while  the 
plain  is  dotted  over  with  circular  straggling  bushes  of  bright  green 
araka  {Salvadora  persica)  smd  gharqad  (Nitraria  rettisa).     The  latter 
at  evening  time  are  surrounded   by  hundreds  of   shells  of  Dolium^ 
Canarium^  etc.,  all  apparently  on   the  move,  and  producing  a  rustling 
sound.     Close  examination  shows   that  the  curious    phenomenon   is 
due  to  the  presence  of  hermit-crabs,  carrying  about  with  them  their 
borrowed  homes,  and  come  to  feed   on   the   sweet    red   berry  which 
forms  the  fruit  of  this  plant.     A  narrow  band  of  vegetation  fringes 
the  shore  of  the  Gulf  of  Akaba,  consisting  of  stunted  palms,   rushes 
and  a  zygophyllum,  in  addition  to   the  above-named  bushes,   while 
seaward  stretches  a  narrow  shelf  of  coral-reef  over  which  the    surf 
is  continually  breaking  ;  where  it  stops  abruptly,  the  water  is  of  an 
intense  blue  colour,  and  it  has  been  ascertained  by  sounding  that  the 
gulf  itself  is  of  great  depth  at  this  point.     The  sea-beach  is  composed 
of  rounded  pebbles,  and  it  is  evident  that  the  Dahab  peninsula  is  merely 
coral-reef  flanking  the  granite  hills,  over  which  detrital  material  has 
been  subsequently  spread  by  streams,  etc.     Immediately  beyond  this 
beach  is  the  living  coral-reef,    mainly  consisting  of  madrepores  and 
Pocillipora. 

Approaching   Dahab   these   features    disappear,   and    opposite    the 
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incurved  promontory  of  the  peninsula,  sand-dunes  line  the  shore,  having 
been  formed  round  the  Nitraria  bushes ;  these  in  turn  are  succeeded 
by  a  raised  platform,  covered  with  shells  of  the  Strombus  fasciatus  zone. 
Still  nearer  the  gulf  the  shells  are  very  much  polished,  and  specimens 
of  the  striking-looking,  irregular  sea-urchin  Lovenia  were  present,  this 
being  the  only  spot  where  they  have  been  noted  in  Eastern  Sinai. 
Between  the  shore  and  the  promontory  above-mentioned  is  a  shallow 
lagoon,  covered  with  salt,  through  which  rise  knolls  of  black  rock, 
apparently  a  limestone.  At  the  extreme  end  of  the  point  is  a  small 
lake,  completely  surrounded  by  raised  beach,  and  bordered  by  similar 
black  hackly  rock,  about  '03  metres  thick,  consisting  almost  entirely  of 
oysters  and  igneous  pebbles  cemented  together  by  a  calcareous  cement 
Above  this  is  a  MytUus  bed,  these  shells  being  associated  with  the 
flattened  petaloid  sea-urchin  Lovenia;  finally  at  the  cape  itself,  the 
beach  above  the  sea  is  covered  with  shells  of  Iridacna  and  fragments 
of  coral,  the  shore-line  of  the  lagoon,  but  recently  dry,  being  outlined 
by  innumerable  shells  of  a  small  Cerithmm  (Pirenella). 

Dahab  or  Kara  Bay  has  deeply  indented  the  Dahab  peninsula  at  its 
southern  end,  and  there  is  fair  anchorage  in  the  deep  water  close  to  the 
shore.  But  the  most  characteristic  feature  of  the  peninsula  is  the 
prei^ence  of  three  large  groves  of  palms  situated  close  to  the  shore,  the 
central  one  extending  across  the  dry  channel  of  Wadi  Nasb ;  these 
date-palms  belong  to  the  Emzeina  Arabs,  and  at  the  period  of  harvest 
all  the  owners  assemble  for  the  gathering  of  the  fruit,  bivouacking  in 
booths  made  of  straw,  which  apparently  remain  from  year  to  year. 
Dahab  is  also  notable  for  the  presence  of  two  important  wells  of  ancient 
date,  these  being  dug  in  the  raised  beach  ;  of  these  the  southern,  that 
of  Mishraba,  is  an  inverted  conical  hole  about  2  metres  deep,  lined 
with  boulders  and  coral,  while  four  thick  palm-trees  are  disposed  in 
rectangular  fashion  at  the  surface.  The  palm-grove  near  by  is  carefully 
tended  and  laid  out  in  small  plots,  while  in  front  extends  the  reef,  a 
calcareous  platform  barely  covered  by  the  sea,  in  the  interstices  of  which 
hundreds  of  starfish  find  a  home.  Here  an  old  fisherman  was  met 
with  engaged  in  spearing  cuttle-fish,  and  apparently  the  sole  inha- 
bitant of  the  district  at  the  time  of  our  visit.  There  seems  no  reason 
why  any  number  of  wells  should  not  be  dug  here,  and  palms  planted 
along  the  whole  border  of  the  peninsula,  there  being  some  reason  why 
these  groves  grow  especially  well  close  to  the  sea-shore. 

A  second  small  bay,  that  of  Gahaza,  breaks  the  regular  outline  of 
the  eastern  border  of  the  peninsula,  and  is  of  interest  because  it  exactly 
occupies  the  mouth  of  Wadi  Nasb ;  as  has  been  suggested  elsewhere, 
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its  presence  may  be  due  either  to  the  unfavourable  influence  of  the 
materials  brought  down  from  the  hills  by  the  rainstorms  on  the  growth 
of  the  coral-reef,  or  to  a  secondary  depression  of  small  extent  which 
has  caused  the  sea  to  advance  up  the  valley. 

After  the  northern  palm-;px>ve  is  passed,  the  plain  rapidly  narrows 
until  finally  only  a  thin  strip  of  low-lying  land  is  present  between  the 
granitic  foothills  and  the  sea.  It  consists  of  four  distinct  raised  beaches, 
the  one  with  large  shells  (Pteroceras^  etc.)  being  the  most  conspicuous, 
while  that  with  Strombns  fasdatus^  etc.,  was  only  slightly  developed. 
The  abundance  of  large-sized  sea-urchins  is  also  a  noticeable  feature, 
these  including  most  of  the  typical  Erythnt»an  forms,  such  as  IJetero- 
centrotuSj  Phyllacanthus^  and  Brissus.  In  some  places  a  distinct 
calcareous  boulder  floor  had  been  formed,  which  having  been  slightly 
raised  above  sea-level  has  given  rise  to  a  low  undercut  cliff,  against 
which  the  sea  is  constantly  breaking  in  sheets  of  foam.  Aquaria  full 
of  the  most  varied  life  are  everywhere  abundant,  in  one  of  these  pools 
is  to  be  seen  a  clump  of  corals,  in  another  chitons  and  barnacles  abound, 
while  at  one  spot  a  remarkable  fish,  with  its  pectoral  fin  broadened 
out,  seemed  to  slide  along  the  rocks.  Unfortunately  it  disappeared  in 
a  water-swept  fissure,  renderhig  its  capture  impossible.  Thick  boulder 
gravels  also  rest  on  the  slopes  of  the  much-decomposed  granitic 
foothills,  and  one  of  these  cemented  by  calcareous  material  was  noted 
lying  on  the  summit  of  a  diabase  cliff  80  metres  above  sea-level.  To 
the  extreme  north  of  the  peninsula  is  a  conspicuous  white  cliff,  which 
on  examination  proved  to  be  a  raised  reef,  resting  on  a  gravel  derived 
from  granite,  and  which  near  the  point  of  junction  is  full  of  large 
boulders  of  the  igneous  rocks  of  the  district. 

The  hill  country  at  the  back  of  the  peninsula  to  the  north  of  Wadi 
Nasb  is  similar  to  that  on  the  south  of  the  valley,  its  characteristics 
being  briefly  as  follows : — A  series  of  well-marked  black  ridges  are 
produced  by  the  dolerite  and  felsite  dykes  which  run  parallel  to  one 
another  across  the  country.  Between  these  are  light-coloured  steep 
slopes  of  granite,  rendered  very  slippery  by  the  presence  of  a  thin 
layer  of  quartz,  felspar,  etc.,  due  to  the  decomposition  of  the  underlying 
rock.  A  noticeable  feature  is  the  almost  canon -like  nature  of  the 
numerous  small  gorges,  which  seam  the  sides  of  the  hills,  owing  their 
origin  partly  to  the  small  amount  of  rainfall  and  partly  to  the  denu- 
dation of  basic  veins,  which  are  often  seen  to  form  the  base  of  these 
ravines.  The  bottom  of  the  gorge  usually  consists  of  long  stretches 
of  smooth,  sandy  valley  (containing  abundant  vegetation),  which 
suddenly  terminate  in  abrupt  rock-falls,   from  the  base  of  which  it 
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again  resumes  its  previous  character.  If  a  diabase  dyke  be  present, 
the  steps  are  often  easy  of  ascent,  but  if  the  rock  be  of  a  harder  nature, 
it  is  necessary  in  most  cases  to  retrace  one's  steps  and  mount  the  hill- 
face,  so  as  to  round  the  obstacle,  which  usually  stretches  across  the 
ravine  from  wall  to  wall.  The  presence  of  these  drops  often  rendered 
the  return  from  the  day's  work  somewhat  excituig,  as  they  present  a 
considerable  element  of  danger  after  nightfall. 

While  the  main  portion  of  Dahab  peninsula  is  a  plain,  Wadi  Dahab 
is  bounded  on  both  sides  by  a  terrace  of  coarse  gravel  2  metres  high,  on 
which  (to  the  south)  are  a  number  of  ruined  buildings,  most  of  them 
rectangular  in  form.  A  second  terrace  lies  against  the  foothills,  the 
boulders  in  which  are  nmch  larger  (over  '3  of  a  metre),  and  it  is 
interesting  to  note  that  they  are  not  only  of  coarse  granite,  such  as 
would  come  from  the  neighbouring  hills,  but  also  include  syenite  and 
types  of  felsite  which  could  only  have  been  brought  from  the  Ferani 
range.  The  vegetation  mainly  consists  of  rimth  {llaloxylon)  which  is 
very  abundant,  and  the  grass  theman  (Paniciim  turgu/um)^wh\\e  dafara 
(Iphiona  seahra)  is  found  more  frequently  up  the  side  valleys  in  the 
hills  themselves. 

Region  between  coast -ramje  and  Gulf  of  Akaba. — It  has  already 
been  remarked  that  a  companitively  high  nuige  of  hills  forms  a  line  of 
watershed  which  runs  parallel  with  the  gulf.  Leaving  the  camp 
standing  near  Dahab,  a  rapid  traverse  was  made  along  the  shore-line 
to  map  in  this  region,  which  probably  has  not  been  previously  visited, 
Holland  having  abandoned  the  attempt  to  do  so.  Immediately  beyond 
the  mouth  of  Wadi  Gnai  El  Rean  the  plain  narrows  rapidly,  the 
mountains  descending  to  the  water's  edge  in  such  a  manner  that  only 
a  narrow  coral  platform  separates  them  from  the  sea.  The  hills 
themselves  are  of  a  threefold  character,  each  type  forming  the  front  of 
the  range  in  succession.  1.  At  first  the  light  highly  quartzose  granite 
similar  to  that  of  the  Gnai  range  is  the  principal  member  of  the  knife- 
edge  ridges  which  extend  nearly  as  far  as  Wadi  Waira,  these  being 
succeeded  in  turn  by  2.  A  darker  group,  the  rocks  in  which  show  a 
distinct  massive  banding,  and  are  mainly  biotite-gneisses  or  hornblende- 
syenites.  «S.  At  the  mouth  of  Wadi  Waira  these  are  replaced  by  red 
and  grey  finely-banded  gneisses.  The  granite  forms  sharp  summits 
difficult  of  ascent  near  its  junction  with  No.  2,  and  the  dolerite  dykes 
at  this  point  are  also  very  clejirly  marked. 

To  the  southward  a  track  suitiible  for  lightly-laden  camels  runs  over 
a  raised  reef  resembling  a  most  carefully  prepared  raid  of  gneiss  pebbles 


—  G8  — 

cemented  by  calcareous  material ;  where  it  faces  the  sea,  forming  a  low 
undercut  cliff,  this  raised  reef  alternates  with  stretches  of  raised  beach 
strewn  with  large  shells  of  Tridacna^  StrombuSj  Fasciolaria^  ConuSj 
Cyprcpa^  together  with  Fungidce  and  corals  of  various  descriptions. 
A  noticeable  feature  is  the  heaping  together  of  broken  shells  of  a  large 
Trovhus  or  Tvrbo^  possibly  brought  together  by  birds  who  may  hsive 
selected  these  spots  as  their  feeding-grounds.  At  one  point  the  sea, 
at  high  tide  or  during  storms,  washes  the  foot  of  the  hills  themselves, 
where  the  amiels  have  to  be  led  over  a  difficult  path,  while  further 
south  beyond  Wadi  Um  Tarfa  the  ])assage  is  absolutely  barred. 

Turning  to  the  hills,  it  will  be  easily  seen  from  the  map  that  there 
are  spurs  projecting  at  right  angles  from  the  north-and-south-trending 
coastal-range,  being  separated  from  each  other  by  narrow  ravines 
often  terminating  towards  the  sea  in  precipitous  drops  such  as  have 
been  previously  mentioned. 

Whether  ascending  Wadis  Mowila,  Sajerat  or  Um  Ekhmoil,  the  same 
geological  succession  is  observed,  the  now  quartzose  hornblende  granite 
(with  large  sphene)  being  succeeded  by  grey  or  very  broken  red  gneisses, 
which  are  often  brightly  coloured,  the  alternating  green  and  red  bands 
forcibly  recalling  the  alternation  of  the  felsite  and  dolerite  dykes  observed 
elsewhere.  Although,  taken  as  a  whole,  the  ravines  are  sufficiently 
wild  and  forbidding,  in  places  there  are  many  seyal  trees  and  some  very 
pretty  palm  groves,  notably  in  Wadi  Sajerat,  where  in  addition  to  the 
date-palms,  pools  of  water,  tamarisks  and  reeds  with  their  bright-green 
tints,  refresh  the  traveller  who  grows  weary  of  the  constant  view  of 
bare  peak  and  stern  desolation.  The  water  unfortunately  is  brackish,  a 
large  amount  of  salt  being  deposited  near  the  pools  and  on  the  diabase 
dykes  in  the  neighbourhood.  It  is  scarcely  to  be  expected  that  this 
region,  hidden  behind  rugged  barriers,  is  likely  to  be  frequently  visited, 
but  any  traveller  passing  through  Dahab  would  find  this  journey  one 
of  considerable  interest.  It  will  be  noted  that  the  Arabs  have  a  name 
for  every  one  of  these  out-of-the-way  valleys,  the  palms  in  all  cases 
belonging  to  definite  groups  of  owners,  who  visit  them  at  the  date  season 
to  gather  the  fruit. 

The  coastal  range  itself  was  ascended  from  the  western  or  Wadi 
Melhadge  side,  the  most  important  mountain  of  the  group  being  Gebel 
Abu  p]sherat  (1125  metres),  which  is  a  species  of  minute  Matterhorn, 
a  sharp  tooth  of  extremely  precipitous  character  rising  from  the  main 
crest.  Loukml  at  from  below  it  seemed  impossible  to  reach  the  summit, 
but  following  the  rule  adopted  to  attack  every  ])eak  required  as  a  station, 
and  only  to  abandon    it  when  every  reasonable  effort  had  been  made, 
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the  ascent  proved  of  no  exceptional  difficulty,  a  fissure  in  the  side  of 
the  precipice  forming  a  natural  path  to  the  summit.  At  one  point  near 
the  foot  of  the  final  ridge  a  boulder  had  been  wedged  in  in  an 
overhanging  manner,  forming  an  obstacle  which  did  not  prove  formidable. 
The  remaining  characteristics  of  the  coast-range  will  be  treated  under 
the  Wadi  Kyd  section  (see  p.  72). 

Wa(/i  Kyd  and  its  tributaries. — Wadi  Kyd,  as  before  stated,  takes 
its  rise  in  a  basin-shaped  depression,  the  Fera  el  Adhal,  from  which  it 
is  the  only  outlet,  the  valley  forming  a  remarkably  narrow  ravine  (from 
the  side  visited  by  the  expedition  apparently  uiitraversible).  Interesting 
as  it  Avould  have  been  to  have  traced  it  t<:)  its  commencement,  the  fact 
that  the  whole  district  had  already  been  mapped  from  the  summits 
a)mmandingit,  did  not  justify  giving  time  to  a  point  of  detail,  especially 
as  Holland  has  already  described  the  lociility.  The  Fera  el  Adhal  is 
bounded  on  all  sides  by  the  stt^ep  slopes  of  mountains,  most  of  which 
rise  at  least  1000  metres  above  it,  and  owing  to  the  abrupt  character  of 
the  scarps,  it  can  only  l)e  entered  (apart  from  Wadi  Kyd)  by  a  narrow 
zigzag  pass  descending  from  the  high  ground  behind  Gebel  Hadid.  Wadi 
Kyd  itself  is  reputed  to  Ixi  one  of  the  most  fertile  spots  in  the  southern 
end  of  the  peninsula,  and  several  of  our  Ambs  acting  as  camel-men  were 
owners  of  vines,  palms,  figs  and  nebk  trees  hidden  away  in  this  secluded 
glen.  At  the  eastern  end  of  the  mvine  a  small  running  stream  and  many 
bushes  of  lassaf  or  wild  fig  give  a  touch  of  beauty  to  the  scene,  in  sharp 
contrast  to  the  boulder-strewn  and  desolate  valley  of  Wady  Umkheizen 
entering  it  from  the  south.  Wadi  Kyd  now  broadens  out  into  a  wide 
expanse  containing  numerous  seyal  trees,  and  is  lx)unded  on  the  north 
by  the  dark-green  hills  of  Handar  and  Eth  Tlieniila  and  the  pink 
ranges  of  Gazala,  on  the  south  being  the  fo  )thills  of  Um  Hashim.  ZUla 
and  kebad  were  abundant  on  the  mountain  sides,  while  in  Wadi  el 
Ghim,  which  joins  Wadi  Kyd  from  tlie  north,  (^afara  and  luttesh  were 
common,  the  former  being  very  green.  Close  to  this  junction  there  is 
a  sharj)  line  of  demarcation  between  the  granitic  and  schistose  hills, 
while  from  the  south  enters  one  of  the  principal  side  bmnches,  Wadi 
Um  Gerat,  itself  formed  by  the  union  of  the  thre(i  im|xjrtant  mountain 
valleys  of  Humr,  Ethmid  and  Jendeli,  which  will   next  be  considered. 

Wadi  rm  Gerat. — Wadi  Um  (xorat  follows  the  usual  rule  noted 
in  these  Sinai  valleys,  being  boundctl  on  Inith  sides  by  the  foothills  of 
granitic  ranges  which  rise  in  tier  upon  tier,  lK)th  to  the  north  ancl  south, 
terminating  in  abrupt  scarps  or  forbidding  precipices,  while  the  mountains 
are  deeply  scored  with  narrow  and  siinious  ravines  filled  with  huge 
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boulders  rolled  down  from  the  slopes  above.  The  valley  itself,  on  the 
contrary,  has  a  smooth,  even  surface,  and  viewed  from  above  looks  like 
some  calm  and  peaceful  river,  here  and  there  scent-laden  bushes  of 
hargel  (  Gomphocarims  frutlcasus)  being  a  resting  place  for  the  praying 
mantis  and  other  insects.  But  perhaps  what  will  strike  the  traveller 
most  forcibly  is  the  remarkable  banding  of  the  gneissose  rock  which 
bounds  this  valley  for  the  greater  portion  of  its  length,  great  masses  of 
a  granitoid  gneiss  alternating  and  interdigitating  with  dark  mica-  and 
hornblende-schists.  The  hills  lx)unding  V>m  Gerat  consist  of  a  series 
of  wedge-like  slopes,  running  both  north-east  and  north-west,  and  at 
very  variable  angles  to  each  other.  At  the  southern  bend  the  ordinary 
biotite-granite  apparently  overlies  the  schists,  being  often  rich  in  mica, 
very  friable  and  containing  quartz  veins,  which  have  been  much  folded 
and  fractured.  Large  dykes  of  a  basic  felsite  als(^  cut  across  one  another 
on  the  western  slopes. 

Having  camped  on  a  marked  gravel  terrace  at  the  foot  of  the  boulder- 
valley  of  Abu  Marua,  Gebel  Geraui  (1695  metres),  which  rises  880 
metres  above  the  valley  and  is  composed  of  schists  and  gneisses,  was 
ascended  from  its  southern  side.  It  is  seamed  by  quartz-felsite  ridges 
which  give  rise  to  precipitous  slopes  where  they  meet  the  smaller 
gullies.  It  is  needless  to  describe  each  ascent  in  detail,  they  usually 
begin  with  a  scramble  up  some  boulder-valley,  then  it  may  be,  the 
rounding  of  some  precipitous  slope  where  a  sharp  rock  step  renders  the 
gully  of  no  further  use.  Usually  the  difficulties  are  most  marked  in 
the  lower  slopes,  and  though  dangerous  climbing  in  the  mountaineer's 
acceptation  of  the  term  does  not  exist,  it  is  nevertheless  matter  for 
thankfulness  that  no  serious  accidents  occurred  during  the  150  odd 
ascents  carried  out  in  this  portion  of  the  peninsula. 

The  crests  themselves  owe  their  long  draAvn-out  form  to  the  presence 
of  felsitic  dykes  which,  as  has  been  repeatedly  stated,  play  so  important 
a  part  in  the  structure  of  the  peninsula.  Of  these  the  crests  of  Gebel 
Geraui,  Mazea  and  Marua  are  more  or  less  parallel,  while  Asafia  is 
at  an  obtuse  angle.  The  descent  of  this  mountnin  was  made  by  Wadi 
Geraui,  a  small  mountain  valley  characterized  by  the  presence  of  some 
fine  waterpools.  The  broad  valley  of  Wadi  Jendeli  entering  Um  Gerat 
from  the  south  is  distinguished  by  the  abundance  of  its  vegetation, 
Retern^  Zilla,  XoUikoferia^  Capparus  (wild  fig),  Ckome^  Lycium  ara- 
bicum^  Gomphocarpus^  Ariemisut^  llyosryamns  and  Otosteyia  being 
amongst  the  {)revalent  genera.  At  its  southern  end  a  pass,  suitable  for 
riding  camels  only,  leads  into  Wadi  Vu\  Metir,  and  is  thus  a  short  cut 
into  the  Um  Adowi  area.     One  of  the  most  noUible  scenic  features  in 
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thirt  wadi  is  the  abundance  of  dykes,  both  dioritic,  quartz-felsitic  and 
coarse  granitic;  having  usually  a  north-east  and  south-west  trend, 
though  many  cut  each  other  at  acute  or  even  right  angles.  The  8cid 
types  usually  produce  the  sharpest  ridges,  but  the  dioritic  masses  are 
also  very  conspicuous. 

Gebel  Tnibekh.  —  Already  from  Abu  Mesud,  a  huge  light-coloured 
granitic  mass  standing  in  front  of  the  mountain  wall  of  Halefia  had 
been  specially  noticed,  and  its  ascent  provided  one  of  the  worst  corners 
hitherto  met  with,  the  track  leading  for  some  metres  on  a  ledge  15  metres 
above  a  ravine,  with  a  foothold  scarcely  the  width  of  a  boot.  The  chief 
danger  lay  in  the  crumbling  character  of  these  granitic  shelves  and  the 
entire  absence  of  handhold  in  case  they  broke  away.  The  mountain 
can  be  easily  ascended  from  another  side,  but  obviously  in  these  great 
mountain  masses  it  is  impossible  to  say  Ixiforehand  which  of  the  ravines 
seaming  the  sides  are  likely  to  be  most  helpful.  Taibekh,  together  with 
the  still  higher  summit  of  Sahasia  behind  it,  consists  of  biotite-granite 
or  gneiss,  this  rock  being  traversed  by  two  systems  of  dark  dioritic  veins 
nearly  at  right  angles  to  one  another,  while  in  addition  the  gneiss  is 
traversed  by  a  coarse  pegmatite. 

Gebel  Gemini.  —  On  the  opi)osite  or  eastern  side  of  Wadi  Jendeli 
is  Gebel  Genaui  (1570  metres),  the  ascent  of  which  is  greatly  facilitated 
by  a  path  evidently  well  known  to  the  Arabs,  which  leads  finally  on 
to  a  wide  plateau  at  the  foot  of  the  main  peak.  Here  Wadi  Gasab  takes 
its  rise,  and  it  is  curious  to  find  the  ruins  of  many  stone  circles  in  this 
isolated  region,  whose  presence  was  connected  by  our  guide  with  a 
period  when  the  rainfall  had  Iweii  much  greater.  This  idea  of  a  greater 
rainfall  in  j)ast  times  seems  to  1x3  a  well-established  tra<lition  among  the 
Sinai  Arabs. 

Ibex  were  very  abundant  on  the  mountain-side,  seven  being  seen  in 
the  course  of  the  ascent,  iiiclu<ling  two  fine  males.  The  whole  of  Gebel 
Genaui  and  all  the  lower  hills  between  it  and  Wadi  Uni  Arat  appear  to 
be  formed  of  biotite-gneiss  rciidily  decom[K)sing,  and  traversed  by  veins 
of  coarse  red  granite  and  diorite,  the  latter  Ijeing  parallel  to  the  ridge 
running  south  from  Genaui,  while  some  of  the  more  acid  cross  at  an 
acute  angle. 

Wadi  ffumr.  —  Wadi  Humr  rises  in  the  lowest  part  of  the  watershed 
between  G^bels  Humr  and  Tellat  el  Gimal  and  is  lx>unded  on  both  sides 
by  ranges  near  or  over  2000  metres  high.     Of  these  Asafia  and  Mazea 
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were  ascended,  the  two  summits  being  separated  by  a  broad  upland 
plateau,  the  Fersh  Abu  Kharub  Urn  Asafia ;  a  number  of  mountain 
plants  were  met  with,  including  myrrh,  hamr  {Anabasis  setifera), 
Gypsopkila  and  djahis.  This  is  the  only  locality  where  an  umbellifer 
has  been  found  during  the  expedition,  one  of  the  men  bringing  in  a 
specimen  of  kalth^  recognised  by  Dr.  Schweinf urth  as  Zozimia  absinthi- 
folia.  On  Mazea  are  ridges  of  darker  diorite  vehis  which  appear  to 
have  a  general  trend  somewhat  different  from  the  conspicuous  north-east 
and  south-west  ridges  of  deep  red-coloured  quartz-felsite  already 
mentioned  as  being  so  conspicuous  in  the  hills  of  Tarfa,  TeUat  Gimal, 
Geraui,  etc.  These  become  still  more  prominent  in  the  Humr  range, 
where  they  occur  as  huge  black  bands  seaming  the  light  granite  or 
gneiss. 

Wadi  Ethmid.  —  Wadi  Ethmid  is  one  of  the  wildest  spots  in  the 
whole  peninsula,  a  deep  ravine  filled  with  terraces  of  huge  boulders, 
and  surrounded  by  mountains  all  exceeding  2000  metres  in  height, 
terminating  in  frowning  cliffs  or  talus-slopes  of  the  most  forbidding 
description.  It  was  fortunate  for  the  purposes  of  the  survey  that  it 
was  not  necessary  to  ascend  Eth  Thebt  from  this  side,  the  southern 
mountain  face  being  apparently  a  series  of  ledge-like  precipices.  Holland 
found  the  ascent  long  and  dangerous  owing  to  rolling  stones,  though 
he  took  the  far  easier  road  to  the  north ;  as  in  addition  the  shortness  of 
the  winter  evening  would  have  forced  us  to  sleep  out  on  the  summit  at 
temperatures  below  freezing-point,  the  ascent  was  not  attempted,  and 
as  stated  above,  was  not  required  by  the  work.  The  magnificent  amphi- 
theatre was  mapj>ed  from  the  central  ridge  of  Maharrama,  itself  1833 
metres  high,  and  standing  in  front  of  Gebel  Halefia,  which  is  not  much 
lower  than  Eth  Thebt,  and  from  a  distance  is  always  seen  as  along  ridge 
immediately  south  of  that  mountain.  There  is  no  break  l)etween  the 
Humr  and  Sabbagh  passes,  without  climbing  which  even  in  the  higher 
sense  might  fairly  be  termed  dangerous,  but  more  from  rolling  stones 
than  lack  of  points  to  hold  on  to.  It  is  probable  that  these  ranges  are 
composed  of  red  granite,  and  thus  differ  from  those  in  front,  which 
mainly  consist  of  light  biotite-granite  or  gneiss,  and  whose  summits 
weather  in  rounded  outlines. 

Returning  to  the  junction  of  Wadis  Kyd  and  IJni  Gerat,  the  former 
now  enters  a  region  of  sombre  hills  through  which  it  passes  as  a  bright 
streak,  the  granitic  detritus  giving  it  a  reddish  tinge  forming  an  absolute 
contrast  to  its  dark  surroundings.  This  difference  of  tint  is  well  shown 
where  the   two  broad  valleys  of  Ethinoi  and  Um  Zerig  join  in  from 
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the  north  and  south  respectivdy;  standing  on  the  rock  ridge  which 
jwpojects  forward  from  the  main  range  at  the  junction  with  Ethmoi,  the 
floor  of  the  latter  valley  is  seen  to  be  of  a  dull-green  colour,  and  only  lines 
of  stunted  bushes  follow  the  shallow  drainages.  Wadi  Kyd,  on  the  other 
hand,  with  its  bright  tints  and  comparatively  plentiful  vegetation,  is  a 
welcome  sight  after  a  long  sojourn  among  the  schistose  hills.  While 
speaking  generally,  the  scenery  in  this  schistose  region  is  far  tamer  than 
in  the  granite  and  gneiss  country,  precipice  and  abrui)t  slopes  are  by  no 
means  absent,  and  Gebel  Ethmoi  has  a  formidable  aspect  when  viewed 
from  the  valley,  towering  in  fine  castellated  ridges  above  deep  gullies 
seaming  its  sides.  Here  ibex  seem  to  find  an  especially  desirable  home, 
as  ten  of  them  were  seen  at  one  time. 

A  little  further  to  the  east,  Wadi  Kyd  receives  Wadi  Melhadge  from 
the  north,  this  valley  being  part  of  a  drainage  system  having  the  most 
complicated  twistings  and  windings.  Not  far  from  its  junction  with 
Wadi  Kyd,  the  latter  is  joined  by  Wadi  Madsus,  which  is  itself  formed 
by  the  union  of  Wadis  Amlagh,  Adakkar  and  ISaiamin. 

Wadi  Amlagh,  —  Wadi  Amlagh  takes  its  rise  in  the  low  granite 
r^on  between  the  Abu  Mesud  plateau  and  Gebel  Beidha,  Wadi  Sheger 
entering  it  from  the  former  range,  and  containing  a  number  of  good 
waterpools,  similar  reservoirs  l^eing  present  in  the  ravines  descending 
from  Gebel  Tha'albi.  A  steep  valley  entering  from  the  north  leads  up 
to  an  easy  pass  into  Wadi  Um  Rachal,  the  level  of  which  is  far  higher  than 
that  of  Wadi  Amlagh  itself.  On  the  southern  side  Wadi  Khaiza  delx)uches 
exactly  opposite  Um  Rachal,  and  as  has  been  stated  previously,  appears 
to  be  part  of  a  rift  system.  These  cross-roads  are  very  familiar  features 
in  this  portion  of  Sinai,  and  may  be  regarded  as  resulting  from  the 
intersection  of  two  fracture-systems  running  almost  at  right  angles  to 
each  other,  the  valleys  in  most  aises  being  l)ounded  by  very  abrupt 
mountain  walls.  Wadi  Khaiza  is  no  exception  to  this  rule,  the  gentler 
slopes  of  the  schistose  Hjirasi  and  Hamni  ranges  beinfz;  faced  by  the 
precipices  of  Tha'albi,  Abuzag  and  Nakhara,  which  are  only  the  edges 
of  the  Abu  Mesud  jJataiu.  From  this  point  Wudi  Amlagh  continues 
in  an  almost  straight  line  Ciistward  to  the  Wadi  Madsus,  only  receiving 
unimportant  tributaries,  except  where  it  crosses  the  Nasb-Um  Raiyig 
rift,  a  broad  valley  joining  it  from  the  north,  while  a  small  watershed 
separates  it  from  a  drainage-line  of  similar  nature  on  the  south. 

Wadi  Adakkar.  —  This  valley,  which  rises  in  the  slopes  of  the  hill 
of  that  name,  is  similar  to  Wadi  Amlagh,  and  almost  parallel  to  it. 
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From  the  north,  when  crossing  the  Nasb  rift  line,  it  receives  the  great 
Kahab  feeder,  while  it  is  separated  from  the  continuation  of  the  depression 
by  a  low  watershed.  After  passing  between  hills  of  gneiss,  it  enters 
the  schistose  region  and  soon  joins  Wadi  Madsus.  In  the  latter  part  of 
its  course  vegetation  is  almost  entirely  absent,  but  in  the  gneissose  area, 
harra  {Diphtaj:is  harra)  is  by  no  means  uncommon. 

Wadi  Bahab,  —  The  Wadi  Rahab  is  distinguished  from  most  of  the 
valleys  in  this  jwrtion  of  the  peninsula  by  its  width  and  the  abundance 
of  its  vegetation,  such  favourite  camel-foods  as  Crotalaria^  Caroxylon 
and  Zilla  being  abundant.  Seyal  trees  are  also  numerous  in  its  upper 
Reaches,  especially  where  Wadi  Sai'amin  branches  off  from  it  and  pierces 
the  hill  ranges.  The  latter  present  the  most  varied  forms,  owing  to 
the  superior  resisting  power  of  the  innumerable  dykes  of  quartz  and 
syenite-felsites  which  seam  the  coarse  diorite  or  finer  grained  biotite- 
granite  of  this  region,  while  blocks  of  these  harder  rocks  are  strewn  at 
the  mouth  of  every  small  ravine  which  opens  into  the  valley.  Amongst 
these  a  spherulitic  felsite  and  red  porphyry  were  very  conspicuous,  and 
both  were  subsequently  found  in  sitii  as  dykes  near  the  summit  of  Gebel 
Um  Zaimer.  As  regards  animal  life,  dragon-flies  of  large  size  were 
particularly  abundant  in  Wadi  Rahab. 

A  general  examuiation  of  all  the  hills  in  this  neighbourhood  leads  to 
but  one  conclusion,  viz., — that  they  are  granitic  mountains,  now  only 
overlaid  with  schists,  having  quite  recently  been  released  from  their 
schistose  covering.  The  true  gneiss  ranges  are  characterized  by  their 
steep  and  precipitous  slopes  with  slightly  rounded  outlines,  but  with  a 
green  tinge  absent  from  the  granite;  on  the  other  hand  the  schists  give 
rise  to  long  slo})es  following  the  dip  of  the  beds,  whose  smooth  and 
polished  surfaces  glisten  in  the  sunshine. 

Wadi  Sai'amin.  —  The  upper  part  of  Wadi  Sai'amin  is  a  very 
narrow  ravine,  whose  existence  would  l>e  difficult  to  explain  without 
introducing  tectonic  changes.  Here  it  is  bordered  by  high  vertical  cliffs, 
which  hide  the  peaks  towering  behind  them. 

Gebel  Khali  a.  —  One  of  these,  Gel)el  Um  Aleg  or  Khalla,  was 
ascended  and  consisted  on  its  lower  slopes  of  a  series  of  jagged  ridges 
alternating  with  gullies  filled  with  boulders,  the  former  being  due  to 
the  presence  of  dykes  of  syenite-felsite,  etc.  It  had  a  curious  effect, 
after  wandering  up  precipice-lined  water-courses  and  over  boulder-strewn 
slopes,   to  suddenly   emerge   on   the  summit  of  a  gently  undulating 
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plateau,  through  which  rise  masses  of  the  dark  parent  rock,  this 
summit  rock,  which  at  the  edge  of  the  plateau  gives  rise  to  fine 
vertically- jointed  precipices,  being  also  felsitic  in  its  nature,  and  for- 
ming the  upper  covering  of  the  whole  high  mountain  group  to  which 
Um  Aleg  belongs.  A  striking  feature  is  the  abundance  of  hamr 
(Anabasis  setigera)  at  the  highest  points,  looking  almost  snow-white 
by  contrast  with  the  deep  brown-red  colour  of  the  rock  itself.  It  was 
also  remarkable  to  find  a  stone-circle  in  a  depression  of  the  plateau,  this 
relic  of  human  activity  thus  rivalling  the  circles  of  Haimar  and  Genaui 
in  inaccessibility  of  position. 

The  Gebel  Khalla  range  terminates  in  the  peak  of  Gebel  Sai'amin, 
which  separates  the  ravine  of  that  name  from  the  wider  valley  of  Wadi 
Lij,  whose  floor,  formed  of  granite  detritus,  give«  it  a  bright  and  cheerful 
appearance,  while  to  the  east  the  long  ridge  of  IJm  Malaga  is  broken 
into  the  rounded  bouldery  summits  so  characteristic  of  granite  hills, 
and  is  seamed  by  dark-blue  dykes  of  dolerite.  Vegetation  is  here 
abundant  on  the  lower  slopes,  and  in  the  upland  hollows,  the  tall  theman 
grass  being  most  frequent  near  the  base  of  the  mountain  where  a  few 
scattered  seyal  trees  relieve  the  grim  monotony  of  this  otherwise  desolate 
r^on.  The  descent  from  the  ridge  east  of  Um  Malaga  was  made  by 
Wadi  Ethmiemat,  where  in  a  "fersh"  or  upland  plateau,  gravels  were 
observed  six  metres  thick,  composed  of  granitic  detritus  and  pieces  of 
granite.  These  were  distinctly,  if  roughly,  stratified,  and  again  lower 
down  were  found  dipping  in  the  same  direction  as  the  slope  of  the 
valley.  Theman  {Peranum  retusum)  and  kebnd  (ZollUoferia  sphiosa) 
were  both  in  great  abundance,  and  water  was  present  in  five  or  six  large 
pools  lying  in  a  small  gorge  cut  out  of  the  granite.  This  is  evidently 
a  favourite  spot  for  ibex^  and  also  the  scene  of  many  a  tragedy,  no  less 
than  tree  pairs  of  horns  showing  that  they  had  here  fallen  a  prey  to 
their  active  and  wily  enemy,  the  leo})ard.  From  the  head  of  Lij  is  a 
bridle  path  communication  with  Wadi  Um  Athaga,  while  a  similar  one 
leads  into  Gnathel  on  the  west,  these  being  b(Uh  suitable  for  riding 
camels. 

To  the  west  of  Lij,  Gebel  Um  Aleg  rises  in  a  frowning  precipice,  long 
talus  of  rock  fragments  descending  from  its  lower  slopes;  while  between 
it  and  the  main  valley  are  a  series  of  pointed  ridges  due  to  quartz-felsite 
and  microgranitic  dykes.  Wadis  Lij,  Sai  amin,  Amlagh,  and  Adakkar, 
unite  in  the  single  sinuous  gorge  of  Madsus,  which  is  one  of  the  most 
tj'pical  of  the  schistose  hill -valleys.  On  both  sides  rise  long,  steep 
slopes  of  bedded  micaceous  schists  glittering  in  the  sun,  and  where  they 
are  traversed   by  dykes  giving  place  to  formidable  precipices  broken 
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through  by  deep  gullies  and  torrent  valleys.  In  the  depths  of  the  valley, 
only  a  few  stunted  bushes  of  harra^  scattered  in  the  stone-strewn  ravine, 
maintain  a  precarious  existence,  while  the  dykes  increasing  eastwards 
add  more  and  more  to  the  complexity  of  the  hill-forn-:,  and  render  caution 
in  mountain  ascending  desirable. 

Perhaps  in  our  oivn  case  the  impression  was  deepened  by  the 
atmospheric  conditions,  storm-clouds  hanging  heavily  on  the  mountain 
summits,  the  whole  culminating  in  a  grand  thunderstorm,  where  all  the 
fury  of  the  elements  seemed  to  be  let  loose.  The  continual  flash  of 
lightning,  the  roll  of  the  thunder,  the  roar  of  torrents,  and  the  splash 
of  the  storm-rain  on  the  bare  rock  combined  to  form  a  picture  of  chaotic 
grandeur  such  as  is  seldom  witnessed,  and  remains  indelibly  fixed  on 
the  tablets  of  the  memory.  Long  after  the  turmoil  had  ceased,  a  torrent 
rolling  its  turbid  waters  down  Wadi  Kyd  alone  broke  the  silence. 

The  upper  part  of  Wadi  Melhadge  is,  like  Madsus,  wild  and  inhospit- 
able, bounded  on  all  sides  by  bare  hills,  from  whose  flanks  descend 
gullies  strewn  with  enormous  l)oulders.  Conspicuous  among  these  is 
Wadi  Um  Esherat,  where  the  rock  masses,  rolled  from  the  slopes  above, 
recall  similar  confused  lx)ulder  wastes  in  the  Al{»ine  regions.  Hill- 
summits,  only  distinguishable  by  their  form  and  tints,  rise  on  either 
hand,  to  the  east  the  sharp  tooth  of  the  Tower,  further  south  the  yellow- 
tinted  Um  Zeireh,  connected  to  the  red-dyked  summit  of  Ras  Achmar 
by  a  long  ci-est. 

To  the  east  of  the  Tower  hill,  the  granite  forms  hogsback  ridges  at 
a  much  lower  level.  Still  further  south,  the  ranges  of  the  central 
watershed  (Gebel  Anibi)  trend  directly  east  and  west,  the  dark  schists 
composing  them  being  entirely  obscured  by  the  abundance  of  the  dykes 
which  seam  them  on  every  hand.  The  sides  of  the  mountains  are  steep 
and  covered  with  talus  of  rciidily-roUing  materials,  while  the  crests  are 
normally  knife-edged  ridges  due  to  the  dykes;  so  that  the  ascents  of 
these  comparatively  low  hills  were  often  exhausting  and  difficult. 

Throughout  the  whole  region  desolation  reigns  supreme,  Iphiona 
scahra  being  the  only  \)hx\\t  in  the  wadis,  and  water  alone  being  present 
after  heavy  rains.  The  most  conspicuous  of  these  east-west  ranges  is 
the  Arabi  or  (ihrahi  chain  which  rises  into  three  main  summits,  the 
central  one  Ix^ing  most  noticeable  on  account  of  its  precipitous  character. 
The  western  end  of  the  mnge  sloping  towards  the  Gulf  of  Akaba  is 
comj)osed  of  granite,  the  change  in  the  rock -structure  being  marked  by 
a  drop  in  the  general  level. 

On  the  eastern  side  of  Wadi  Melhadge,  the  schistose  country  is  much 
less   broken   by  sliarj)  ridgi^s,   the    long  shiny  slo])es  forming  a  great 
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amphitheatre  bending  away  from  the  valley,  and  rising  to  its  highest 
levels  in  the  summits  of  Madsus,  Akhmara,  Ethmemia,  JJm  Sailem 
and  Hamra. 

After  its  junction  with  Wadi  Melhadge,  Wadi  Kyd  is  deflected  sharply 
southward,  and  shortly  after  is  joined  by  two  valleys  from  the  east  and 
west  respectively.  Both  of  these  bear  the  name  of  Wadi  Gebila,  and 
are  bounded  by  steep-sided  schistose  ranges,  whose  characters  are  similar 
to  those  alraidy  descrilxid.  The  eastern  Gebila  valley  is  of  some 
importance,  it  being  the  first  point  south  of  Dahab  by  which  a  camel 
expedition  can  cross  to  the  Gulf  of  Akaba.  The  pass  presents  no 
difficulties  and  the  descent  seaward  is  between  slopes  of  light-tinted 
granite.  In  all  respects  the  contrast  was  striking,  behind  us  the  dark 
hills,  the  stillness,  the  absence  of  life;  in  front  the  surging  sea,  teeming 
with  tropical  Hfe,  and  stirred  into  continual  motion  by  the  fresh  north- 
east breeze.  In  general  the  plain  which  lies  between  the  hills  and  the 
gulf  is  a  plateau  which  has  been  seamed  by  the  winter  torrents  till  it 
now  descends  in  long  tongues  seaward,  widening  rapidly  to  the  south, 
but  to  the  north  terminating  abruptly  where  the  rocky  slopes  of  Arabi 
rise  sheer  from  the  waters.  A  prominent  feature  on  the  shore  is  the 
low  white  cliff  or  ridge  of  Ras  Atantur,  an  old  raised  coral  reef  (20 
metres  high)  on  whose  ea^stern  flank  is  a  storm-beach  strewn  with  shells 
of  Tridacna^  Convs^  Natica^  etc. 

Returning  now  to  the  junction  of  Wadis  Kyd  and  Gebila,  the  valley 
continues  its  course  southward,  the  bounding  hills  becoming  ever 
sterner,  darker,  and  wilder,  until  suddenly  at  its  junction  with  Wadi 
El  Beda,  the  higher  ranges  cease  abruj)tly,  and  only  low  foothills  lie 
between  it,  the  sea,  and  the  western  mountain  ranges  At  the  mouth 
of  the  ravine  a  gravel  terrace  extends  almost  from  side  to  side,  and 
soon  the  dark  schist  scenery  is  replaced  by  the  rounded,  smooth,  light- 
tinted,  granite  country  which  fills  the  space  between  Wadis  Kyd,  Um 
Adowi,  and  Merari.  The  change  is  also  marked  by  the  sudden  increase 
in  vegetation,  arta  {Cal/lf/onfnn  conutsuni)  bushes,  in  March  green  with 
fresh  young  shoots,  fc^Uowing  the  watercourses,  and  attracting  the 
gazelle  from  all  quarters.  Fifteen  of  these  graceful  animals  were  seen 
at  one  time,  browsing  peacefully  and  all  unconscious  of  danger.  Bet- 
ween the  shrubs  of  arfn  the  \irnt\Aerua  javanlra)  lifts  its  white-tufted 
woolly  head,  and  the  camels  as  they  passed  pressed  down  the  aromatic 
hetheran  {^Artemisia  judiara).  Large  hushes  of  f/unli  ((h'/inidentis 
baccatus)  carried  minute  yellow  flowers  on  long  thin  stalks,  and  rounded 
clumps  of  prickly  tsomm^^  (probably  Cleoine  droi<eri/o/ia)  filled  the  inter- 
spaces. 
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It  may  be  owing  to  the  proximity  of  this  fertile  spot  that  the  neigh- 
bouring granite  hills  contain  the  largest  hyaena  colony  in  that  part  of 
the  country.  A  well-marked  track  leads  up  wide,  sandy  valleys  and 
across  low  hills  of  granite  to  the  Darb  el  Dhuba,  where  large  granite 
boulders  lie  in  a  confused  mass.  Underneath  these  the  hyaenas  have 
burrowed,  taking  advantage  of  the  shady  spaces  and  hollows  under  and 
between  the  superincumbent  rocks  ;  in  and  around  the  openings  are 
strewn  the  remains  of  many  a  raid,  remains  of  camel-skulls  and  jaws, 
bones  and  horns  of  ibex  and  sheep,  hair  of  ibex,  and  even  a  soda  water 
bottle,  the  end  broken  off,  but  with  cork  intact,  and  pieces  of  iron.  But 
though  it  was  the  full  glare  of  midday,  the  animals  themselves  were 
nowhere  to  be  seen,  probably  having  scented  danger  long  before  we 
made  our  appearance.  At  this  spot  there  are  some  ten  dens.  The 
Bedawi  have  a  tradition  that  if  an  Egyptian  fellah  comes  near  a  hyaena, 
the  latter  attacks  and  eats  him,  the  fellah  having  a  special  scent.  This 
may  possibly  have  been  of  recent  origin,  and  invented  for  the  benefit  of 
the  Egyptian  servant  who  accompanied  our  expedition. 

On  receiving  Wadi  Merari,  Wadi  Kyd  bends  sharply  east,  and  leaving 
the  granite  ridge  of  Ras  Berga  on  the  south  and  some  low  foothills 
on  the  north,  crosses  the  plain  to  the  sea  as  a  shallow  water-course. 
The  only  noticeable  features  before  it  enters  the  plain  are  three  well- 
marked  flat  terraces,  two  on  the  right  flank  of  the  valley,  and  one  on 
the  left  at  the  comer  where  it  enters  the  plain.  Over  the  latter  are 
scattered  circular  bushes  of  arrak  (Salvadora)  while  dark -green  groves 
of  shora  (Aviceuuia)  fill  some  of  the  shallow  sea-bays,  prickly  Fagonias 
being  also  common.  On  the  other  hand  the  valleys  of  the  granitic 
regions  of  Um  Berga  are  brightened  by  numerous  seyal  trees  and 
bushes  of  Zollikoferia. 

One  important  tributary  system  of  Wadi  Kyd  remains  to  be  consi- 
dered, viz: — the  one  opening  by  Wadi  Um  Beda,  which  receives  Wadis 
Tema,  Genaui,  and  Yahamed.  Wadi  Tema  itself  is  a  valley  of  no 
great  length  forming  for  a  short  distance  the  boundary  of  the  granite 
and  schists,  on  the  west  being  overlooked  by  a  steep  and  many -crested 
granite  range,  while  on  the  east  rises  Gebel  Zegir,  with  softer  outlines 
but  sharp  dip  to  the  wadi.  It  was  in  this  valley  that  some  of  the 
interesting  "mictosites"  subsequently  described  were  best  displayed. 

Wadi  Genaui  enters  from  the  west,  itself  receiving  Wadi  Gasab, 
which  hiV8  a  winding  course  from  the  Fersh  El  Gtis«ab  at  the  foot  of 
Gebel  Genaui,  (see  p.  67)  and  seen  from  above  apj)ears  to  be  in  the 
main  a  narrow  ravine.  The  space  between  the  three  valleys  is  occu- 
pied by  a  confused  mass  of  low  hills  extending  to  the  plain,  out  of  which 
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rise  a  few  more  conspicuous  summits.  Wadi  Yahamed,  descending 
from  the  central  mountain  chain  is  of  more  importance,  and  reversing 
the  order  usually  followed  in  this  memoir,  will  be  traced  from  mouth 
to  origin.  Wadi  Um  Beda  itself  is  still  in  the  schists,  but  after  passing 
into  Wadi  Yahamed  the  granite  region  is  once  more  entered.  This 
valley  in  its  lower  i)ortion  is  broad  and  sandy,  but  suddenly  narrows 
at  the  gates  of  Yahamed  (Ergain)  to  a  fine  ravine,  bounded  on  both 
sides  by  precipitous  walls,  while  the  central  portion  is  studded  with 
bushes  and  seyal  trees  to  an  unusual  extent.  This  ravine  opens  out 
into  a  wide  upland,  bounded  to  the  west  by  the  rugged  crests  of  the 
central  range,  and  in  other  directional  by  spurs  of  considerable  height. 
Only  to  the  north  is  there  a  break  in  the  hills,  forming  a  camel-pass 
into  Wadi  Jendeli. 

When  camped  one  evening  near  the  gates  of  Yahamed,  a  great  cloud 
was  seen  to  settle  over  the  massif  of  Sabbagh,  and  when  the  pall  lifted 
next  morning,  the  mountain  was  covered  with  a  sheet  of  glittering 
snow,  no  doubt  to  the  great  astonishment  of  the  Qena  Arabs,  who  though 
displaying  no  surprise  acknowledged  they  had  never  seen  snow  before. 
The  next  day,  camp  was  planted  as  high  as  possible  in  the  boulder- 
valley  of  Sabbagh,  the  mountains  round  looking  cold  and  grey,  with 
snow  lying  thick  in  every  crevice,  and  forcibly  recaUing  the  ranges  to 
the  east  of  the  Furka  pass. 

On  the  31st  December,  the  party  divided,  Skill  and  one  of  the 
Arabs  ascending  by  the  dangerous-looking  couloirs  on  the  precipitous 
face,  while  the  remainder,  following  the  boulder-valley,  approached  the 
summit  Irom  the  rear.  The  i*linib  of  a  little  over  1000  metres 
presented  no  s[)ecial  difficulties  except  such  as  were  due  to  the  circum- 
stances of  the  moment,  and  the  fact  that  the  thistle-like  hashir  has  a 
special  preference  for  sj)ot8  where  hand-hold  is  most  necessary,  and  its 
presence  therefore  specially  objectionable.  The  Arabs  suffered  somewhat 
severely  from  frost-bite,  whose  effects  lasted  several  days,  and  one  here 
laid  the  foundations  for  an  attack  of  nightblindness,  which  developed 
two  months  later,  probably  aided  by  the  effect  of  the  sun's  rays  con- 
stantly reflecting  from  rock  surfaces.  This  awkward  illness  is  very 
prevalent  in  Sinai,  and  in  the  case  of  the  Arab  alx)ve-mentioned  began 
quite  suddenly.  The  writer  was  descending  from  Gebel  Madsus  by  a 
boulder  gorge,  and  was  a  little  ahead  of  the  two  Arab  carriers,  who  had 
stopped  to  drink  at  an  unexpecte<l  water{X)ol.  Xight  was  rapidly 
approaching,  and  as  these  ravines  are  very  dangerous  after  sunset 
unless  the  moon  Ije  up,  it  was  not  advisable  for  the  meml)ers  of  the 
party  to  lose  touch  of  each  other.     On  this  occasion  the  light  was  fast 
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waning,  when  it  became  clear  from  the  length  of  time  that  something 
must  have  happened,  and  re-ascending  the  gully,  I  found  one  o£  the 
Arabs  was  apparently  stone-blind,  and  it  was  only  with  much  difficulty 
that  his  companion  had  succeeded  in  bringing  him  out  of  the  worst 
passages.  Happily  the  sheikh,  having  gro>vn  anxious  at  our  non- 
appearance, had  ridden  up  the  main  valley  on  his  camel,  and  was  able 
to  give  the  sufferer  a  lift  to  the  camp,  still  some  kilometres  distant. 
It  was  a  great  relief  next  morning  to  find  the  true  state  of  the  case, 
but  it  was  afterwards  always  necessary  to  send  this  Arab  (who  was  one 
of  the  best  climbers  and  carriers)  on  ahead,  if  there  were  any  likelihood 
of  being  in  the  hills  after  night- fall. 

The  water-supply  of  the  upper  Yahamed  valley  is  good,  and  conse- 
quently there  is  always  here  a  small  community  of  Arabs,  who  spreading 
their  striped  tents  at  the  foot  of  the  mountains  find  pasture  for  their 
camels,  sheep,  and  goats,  in  the  comparatively  fertile  uplands.  South 
of  the  gates  of  Yahamed  there  is  a  break  in  the  hills,  an  easy  path  which 
gives  ready  access  to  the  third  great  drainage  system  of  East  Sinai, 
Wadi  Um  Adowi. 

WWi  Um  Adowi. — This  wadi  runs  in  an  almost  straight  east-and-west 
line  from  the  Adowi  pass  to  Nebk.  The  upper  part  of  the  valley  is  a 
wide  plain,  above  which  rises  the  bold  crest  of  Um  Adowi,  1000  metres 
high,  while  at  its  feet  sheep  and  goats  graze  tranquilly  among  the 
seyal  trees. 

The  ascent  of  Um  Adowi,  which  looks  at  first  sight  a  serious  under- 
taking, is  in  reality  a  mere  climb,  owing  to  the  presence  of  the  dolerite 
dykes  which  seam  its  sides.  These  trending  at  acute  angles  to  the 
main  ridge  gradually  ascend,  now  dipping  into  a  boulder-gully,  now 
rising  on  the  sides  of  a  precipitous  slope,  but  always  forming  a  natural 
road  or  series  of  steps  slightly  let  in  to  the  granite  they  traverse. 
Near  the  summit  a  broad  boulder-gully  crosses  the  dykes,  and  enables 
them  to  be  abandoned ;  in  it  ausedj  (Nitraria)^  kebad,  zafara  el  gebel 
{Iphionn)^  ghassa  {Otostegia)  and  getheeb  are  met  with  in  great 
abundance,  whereas  in  Sabbagh  only  myrrh  (probably  Pyrethrum)  and 
hashir  (Erhinops)  were  observed.  The  highest  point  is  a  rounded 
knob  of  granite  just  large  enough  to  hold  the  plane-table  and  observer, 
the  precipice  descending  steeply  from  it  on  three  sides. 

In  descending,  Skill  came  across  some  fine  |xx)ls  of  water,  with 
maiden-hair  fern  {Afllantum)  growing  in  abundance. 

The  u])lan(l  valley  at  the  foot  of  Uni  Adowi,  and  esi>ecially  the 
gmvel  terraces  which  fringe  its  base,  have  been  the  scenes  of  strange 
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changes  in  past  ages.  On  the  terrade  of  Um  Jeraif  the  stone-circle 
builder  has  been  active,  viewed  from  above  it  being  apparently  covered 
with  a  series  of  such  circles,  composed  of  an  outer  ring,  and  having  a 
heap  of  stones  in  the  centre.  One  of  the  larger  was  measured,  its  dia- 
meter being  about  15  metres.  The  outer  ring  consisted  of  four  tiers 
of  sfone  blocks,  1*05  metres  maximum  height,  the  width  of  the  wall 
being  1*8  metres,  and  the  breadth  of  space  between  it  and  the  central 
heap  3*6  metres.  The  diameter  of  the  latter  was  3*6  metres,  and  the 
western  side  of  the  wall  2*2  metres  thick,  it  being  somewhat  lower 
than  that  on  the  east.  The  average  diameter  may  be  taken  as  6  metres. 
Nothing  remains  to  give  a  clue  to  the  race  who  erected  these  strange 
constructions,  and  their  memory  had  already  long  been  hidden  in  the 
mists  of  antiquity,  when  a  solitary  monk  built  a  solid  stone  rectangle 
at  the  foot  of  Um  Adowi,  its  exit  at  so  low  a  level  that  it  is  impossible 
to  enter  without  stooping.  He  and  his  too  have  passed  away,  yet 
to-day  the  valley  still  exerts  its  attrat-tion,  the  striped  tent  of  the 
Arab  being  spread  under  the  wind-sheltered  slopes  of  the  terraces, 
while  women  in  long  face- veils  draw  water  from  the  mountain  pools, 
and  flocks  of  black  goats  crop  the  scanty  herbage  and  young  leaves  of 
the  seyal. 

Long  before  this  region  had  been  reached,  a  white  serrated  ridge  had 
been  seen  in  the  distance,  rising  ghost-like  in  the  evening  light.  From 
the  open  plain  Wadi  Um  Adowi  narrowing,  now  skirted  the  foot  of 
this  hill,  Gebel  Barakat,  a  tumbled  ruin  of  granite  boulders  seamed  by 
the  ever-present  veins.  On  the  north  rise  similar  bare  hills,  the  heights 
of  Battagh  and  Somma,  where  great  dykes  stand  out  in  long  ridges 
from  the  crumbling  granite  slopes.  The  whole  scene  is  a  vivid  record 
of  the  action  of  the  denuding  agents,  here  the  long  knife-edge  of  Bara- 
kat, its  sides  strewn  with  the  giant  boulders  of  its  wreckage,  behind  it 
to  the  south  an  apparently  confused  mass  of  hills  and  valleys,  out  of 
which  rise  isolated  domes,  remnants  of  a  granite  mass  that  once  was, 
while  long  red  ridges  trending  in  lines  across  the  country  owe  their 
existence  to  the  harder  dykes  which  form  their  core.  A  little  beyond 
Gebel  Barakat,  the  great  feeder  of  Letih  enters  Adowi  from  the  south, 
the  junction  being  overlooked  from  the  east  by  the  tWo  sentinels  of 
Themain  and  Ajuaf,  which  rising  from  among  relatively  low  hills,  have 
an  imposing  aspect. 

On  the  9th  of  January,  a  cold  clear  morning  (2^*0  C.  at  6.30  a.m.) 
the  hill  of  Hamra  was  ascended,  and  to  the  north-west  rose  the  white 
dome  of  Zebir,  clothed  in  a  mantle  of  newly-fallen  snow.  From  here 
fine  terraces  were  seen  in  the  valleys  to  the  north-west  and  south-west. 
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while  at  its  base  Wadi  Um  Adowi  was  filled  with  low  bushes  of  da&ra 
{Iphmia  scabra).  The  next  station,  Gebel  Um  Uwerid,  involved  a 
somewhat  difficult  scramble,  owing  to  the  very  rounded  nature  of  the 
granite  summit,  but  commanded  a  fine  view  of  Nebk  and  the  Gulf  of 
Akaba,  the  former  being  a  baiutiful  palm-grove  extending  across  the 
shallow  waterway  by  which  Um  Adowi  enters  the  gulf.  The  position 
of  the  palm -groves  and  wells  is  a  feature  worth  noting,  as  it  suggests 
that  the  water  which  has  sunk  in  the  gravels  of  the  valleys  is  ponded 
back  at  its  contact  with  the  gulf.  If  this  be  so,  a  good  water-supply  may 
always  be  looked  for  at  the  contact  of  a  large  valley  and  the  sea,  unless 
the  water  has  in  its  passage  passed  through  rocks  contaminated  with 
salt.  There  seems  no  reason,  for  instance,  why  a  good  palm-grove 
should  not  be  formed  at  the  mouth  of  Wadi  Kyd  which  shares  with 
Um  Adowi  the  distinction  of  being  one  of  only  two  passages  through 
the  central  watershed. 

It  has  already  been  stated  (p.  27)  that  Um  Adowi  receives  the  whole 
of  its  drainage  from  the  south  (with  insignificant  exceptions)  the  valley 
of  Letih  acting  as  the  principal  channel.  This  valley,  which  hitherto 
has  been  regarded  as  breaking  through  directly  to  the  gulf  is,  as  has 
been  seen,  deflected  northward  by  low  hills  and  a  gravel  ridge.  Wadi 
Letih  rises  in  a  region  of  wild  hills,  among  which  Ethnarbi  and  Sahara 
take  the  first  rank.  Immediately  at  its  head  are  two  passes,  that  of 
Tehih  being  suitable  for  riding  camels,  while  the  one  into  Wadi  Budr 
is  only  a  sheep-track. 

The^  mountains  display  all  the  characteristic  features  already  so 
familiar  in  Sinai.  A  great  dyke  of  dolerite,  40  metres  broad,  forms 
a  natural  road  for  a  long  distance  along  the  summit  of  Ethnarbi,  while 
others,  crossing  one  another  at  sharp  angles,  present  X -shaped  figures 
in  the  precipitous  slopes  bounding  the  valley.  Steep  boulder-gullies 
descend  from  the  surrounding  hills,  often  terminating  in  "  sells  "  (or 
dry  waterfall  beds)  where  now  and  then  a  rare  pool  of  water  fiUs 
some  secluded  and  shaded  granite  basin.  In  the  smooth  stretches  and 
among  the  boulders  plant  life  grows  in  abundance,  here  bushes  of 
Zollikoferia  and  scented  Artemisia^  there  shrubs  of  Nitraria^  Otostegia 
(with  its  whHe-lipped  flowers),  the  dark  masses  of  the  aneb-ed-dib 
{Solarium  nigrum)^  Shouwia  irabica  and  the  cruciferous  Uarra.  Large 
terraces  fill  the  interspaces  between  the  hills,  forming  safe  and  suitable 
camping-grounds,  while  high  in  the  centre  of  the  ranges  are  many  wide 
"fersh,"  where  the  ibex  wander  undisturbed,  and  are  consequently 
present  in  somewhat  large  numbers. 

The  Arabs  would  not  eat  one  of  these  animals  shot  here,  because 
it  had  not  had  its  throat  cut  immediately  after  death. 
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These  upland  vftUeys  are  also  the  home  of  many  coneys,  whose  pecu- 
liar tracks  are  traceable  in  the  soft  gravels,  and  hares  are  also  not 
entirely  absent. 

On  Um  Zeynig  it  was  possible  to  test  the  magnetic  effect  of  the 
spheroidal  diabase  dykes  traversing  the  mountain  side,  the  compass 
being  deflected  10  degrees,  while  a  thick  d^  ke  of  dolerite  was  also  found 
to  have  magnetic  attraction. 

Gebels  Sahara  and  Ethnarbi  command  fine  views  of  the  whole 
southern  stretch  of  Sinai,  their  western  faces  descending  steeply  to  the 
plain  of  El  Qa'a  which,  except  for  some  low  dyke  foothills  near  the 
central  range,  extends  unbrqken  to  the  deep  blue  waters  of  the  Red 
Sea,  beyond  whose  western  shore  rise  the  distant  purple  hills  of  the 
Africaa  wilderness.  It  was  curious  at  times  to  watch  great  ocean  liners 
passing  to  and  fro,  the  sense  of  isolation  being  deepened  by  this  apparent 
proximity  to  one  of  the  greatest  of  ocean  waterways. 

Grebel  Sahara  commands  a  fine  view  of  the  complex  scene  in  Eastern 
Sinai,  the  importance  of  the  dykes  which  of  huge  size  seam  the 
mountain  itself  being  very  marked.  The  long  ridge  of  Ethnarbi  is 
seen  to  be  formed  by  a  red  dyke,  Barakat  is  crossed  by  four  bands, 
two  blue  (dolerite)  and  two  red  (felsite),  while  Somma  and  Battach 
are  lined  with  similar  bands,  whose  normal  direction  of  trend  is  to 
the  north-east. 

The  sudden  character  of  the  rainstorms  was  well  illustrated  on 
February  11th.  It  had  been  proposed  to  ascend  Gebel  Hamra,  but  on 
the  way  the  plan  was  changed,  and  Mobera,  a  commanding  hill  on  the 
northern  side  of  the  valley  selected  as  the  station.  The  morning  was 
clear  and  still,  but  soon  after  reaching  the  summit,  clouds  collected  on 
lihe  opposite  slope  of  Hamra,  the  storm  bursting  over  the.  latter  at  noon 
with  terrific  violence.  In  a  few  moments  the  whole  mountain-side  was 
foaming  with  innumerable  cascades  while  the  rocks  rolling  down  the 
boulder- valleys  descended  with  the  roar  of  an  avalanche.  The  front 
of  tlie  storm  passed  some  300  yards  from  our  station,  yet  beyond  some 
hail,  a  few  showers,  and  heavy  clouding,  its  effects  were  unfelt,  and  the 
day  closed  with  a  beautifully  clear,  still  evening. 

A  cascade  descending  from  the  hill  and  forming  a  small  stream  was 
quickly  swallowed  up  in  the  gravel  of  tlie  valley,  and  masses  of  mica- 
ceous sand  bound  together  where  the  torrents  had  passed  were  the  only 
evidences  of  the  storm  yet  remaining.  A  notable  feature  in  the  valleys 
are  the  streaks  of  black  sand,  which  from  their  form  and  non-magnetic 
properties  are  in  the  main  crystals  of  hornblende.  A  particularly  fine 
seyal  tree  is  also  one  of  the  features  of  the  upper  portion  of  Wadi 
Letih  and  formed  a  useful  valley  station. 
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The  mountain  portion  of  Wadi  Letih  terminates  at  the  Grates  of 
Letih  (Ergayn  Letih)  where  it  issues  as  a  broad  valley  (comparatively 
rich  in  vegetation)  into  one  of  the  most  characteristic  of  the  Sinai 
dyke  regions.  To  the  south  Gebel  Haimar  still  extends  its  frowning 
buttresses  for  some  distance,  of  which  the  two  low  granite  hills  of 
Khanashir  and  Mabledge  might  be  regarded  as  advanced  foothills  were 
they  geologically  similar.  Between  them  and  Gebel  Barakat  is  low 
granite  country  of  peculiar  character,  the  granite  having  undergone 
remarkable  weathering  into  domes  and  pillars  (see  plate  XI)  or 
broad -backed  rounded  hills.  Still  more  striking  from  the  topographical 
point  of  view  are  the  long  ridges  produQid  by  the  north-east  trending 
dykes,  these  rising  as  low  splintery  crests,  separated  by  shallow  sandy 
valleys.  Plant  life  is  comparatively  abundant  in  this  region  (see  p.  96). 
The  northward  deflection  of  Wadi  Letih  by  a  gravel  ridge  has  already 
been  mentioned  (see  p.  27)  and  soon  after  it  enters  Wadi  Um  Adowi 
as  a  broad  valley  rich  in  Artemisia  and  dry  Zilla.  The  valleys  of 
the  granite  region  on  the  west  of  Letih  either  fall  into  this  valley, 
or  when  draining  north-eastward,  into  Wadi  Mandar,  which  skirting 
the  southern  foot  of  Barakat  joins  Letih  near  its  junction  with  Um 
Adowi.  To  the  east,  the  scene  is  wilder  and  more  desolate  ;  the  twin 
peaks  of  Themain  and  Ajuaf  rising  stern  and  precipitous  above  the 
bare  gravelly  valley  of  Na'aj,  where  bushes  of  blue-green  Iphiona  and 
dry  Zilla  alone  relieve  its  desolation.  As  stations  these  hills  are 
splendid,  commanding  as  they  do  the  whole  of  the  low  country  north, 
south,  east  to  the  Gulf  of  Akaba,  and  west,  but  otberwise  remain  in  the 
memory  only  as  a  wild  scene  of  bare  rock  and  deep  ravine. 

Wadi  Aad. — Of  the  remaining  valleys  of  Southern  Sinai,  Wadi 
Aad  is  undoubtedly  the  most  interesting  and  important.  Commencing 
as  an  upland  plain,  it  is  dominated  on  the  west  by  three  important 
summits — Aad  el  Gharbi,  Aad,  and  Haimar,  the  first  two  members  of 
the  central  range,  while  the  latter  is  one  of  its  most  important  spurs. 
A  low  pass  at  the  head  of  the  valley  separates  Aad  el  Gharbi  from  the 
lower  hills  of  Madsus  and  Awaja  to  the  east,  there  being  also  a  notice- 
able contrast  in  the  form  and  tint  of  the  hills  on  the  two  sides  of 
Wadi  Aad.  The  dark  hill -ranges  to  the  east  are  mainly  hornblende 
granite,  while  a  biotite-granite  traversed  by  red  felsite  and  dark 
dolerite  dykes  produces  the  characteristic  rounded  outlines  of  Aad  el 
Gharbi.  The  wadis  descending  from  Aad  el  Gharbi  are  also  steeper 
than  on  the  Madsus  side,  this  also  hemg  the  only  spot  in  Sinai  where 
we  obtained  the  pretty  little  asphodel,  {Asphodelus  tenuifolitta^  Cav.) 
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previously  found  by  the  writer  in  Wadi  Atilmi  (Eastern  Desert).  The 
dykes  of  red  f  el  site  play  an  important  part  on  the  summit  of  Aad  el 
Gharbi,  giving  rise  to  precipitous  ridges  forming  a  cock's-comb  crest. 

The  plain  of  Wadi  Aad  is  a  favourite  camping  place  with  the  Arabs, 
owing  to  the  presence  of  a  constant  water  supply  in  Wadi  Moyyat  el 
Aad.  This  narrow  glen  terminates  in  a  fine  ravine,  where  the  boulders 
have  been  piled  on  one  another  in  wild  confusion,  while  in  hollows 
between  them  are  deep  green  pools  of  limpid  and  pure  water.  No  ray 
of  the  sun  penetrates  its  gloomy  recesses,  and  the  steep  sides  prevent 
the  approach  of  ibex,  leopard,  and  gazelle.  Beyond,  the  valley  opens 
out  into  smooth  sandy  expanses,  where  runnels  of  black  sand  line  the 
grooves  seamed  in  the  soil  by  the  storm -waters,  and  long  mountain 
slopes  rise  on  either  hand,  those  to  the  west  culminating  in  the  peak 
of  Gebel  Aad.  Looking  from  its  summit  northward,  we  see  below  us 
the  thin  boulder-stream  of  Wadi  Mazea,  and  beyond  the  precipice 
wall  of  Gebel  Haimar,  while  westward  extends  a  long,  thin  crest,  the 
watershed  line  connecting  Aad  with  Gebel  Sahara. 

Gebel  Haimar,  rising  grandly  from  the  valley  for  over  1000  metres, 
projects  forward  from  the  main  range,  and  is  the  highest  point  of  a 
confused  mountain  system.  A  fmntal  attack  would  probably  be 
attended  with  difficulty  and  even  danger,  but  by  ascending  the  flanking 
hills  and  crossing  the  ravine  which  descends  its  southern  border,  the 
highest  crest  can  be  approached  from  the  rear,  and  can  be  crossed 
easily  with  the  use  of  ordinary  caution.  The  sense  of  bareness  is  also 
relieved  by  the  presence  of  many  bushes  of  Zollikoferia  spinosa  and 
Anabasis  setifera  on  the  mountain  slopes,  and  it  was  remarkable  to  find 
a  stone-circle  on  its  steep  sides.  From  its  bend  eastward  Wadi  Aad 
descends  rapidl}'.  On  leaving  the  hills,  it  enters  the  plain  as  a  broad 
depression  bordered  by  gravel  ridges  and  broad  plateaux,  from  which  rise 
isolated  granitic  hills  and  knolls.  The  most  conspicuous  of  these  is 
Gebel  Dajilat,  a  typical  low  range  of  rounded  granite  slopes,  often  more 
awkward  to  climb  than  many  of  the  more  ambitious  summits.  In 
addition  to  this  hill  mass  there  are  various  isolated  dyke  ridges,  which 
rise  abruptly  from  the  gravel  plateau.  Of  these  the  most  conspicuous 
are  the  Ras  el  Nimr  and  Ras  el  Hassainat.  Circular  bushes  of  sommu 
{Cleome)  are  abundant  in  this  portion  of  Wadi  Aad,  associated  with 
dafara  (Iphiona  scabra).  Crossing  the  plain  as  a  broad  expanse,  Wadi 
Aad  becomes  restricted  between  low  cliffs  as  it  enters  the  coral-reef 
region,  and  terminates  in  the  delightfully  secluded  Httle  bay  of  Aad, 
whose  sandy  shores  are  strewn  with  the  rich  shell  treasures  of  the 
tropical  sea. 
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Of  secondary  importance  is  the  Awaja-Hedemia  drainage  system, 
consisting  of  bare  desolate  stony  valleys  taking  their  rise  in  low  but 
steep  hills,  seen  from  the  summit  of  Gebel  Haimar  to  be  a  series  of 
wedge-like  ridges,  running  out  into  the  valley  with  sharp  points  (due 
to  dykes),  and  attaining  their  maximum  heights  in  Gebels  Um  Markha, 
Awaja,  Enumiah,  and  Fersh  el  Aad.  In  the  upland  portion  are  a 
few  scattered  seyal  trees ;  sommu  in  low  bushes  of  regular  convex 
outline,  and  of  rich  yellow-green  colour,  and  dafara,  are  the  only 
vegetation,  and  here  and  there  a  waterpool  was  met  with  in  out-of-the- 
way  ravines. 

The  northern  Wadi  Awaja  breaks  through  the  hill  barrier  and 
grooving  the  granite  plateau  terminates  in  Sherm  Bay.  Sherm  itself 
is  of  importance  as  having  four  wells,  probably  of  ancient  construction, 
but  at  the  time  of  our  visit  the  supply  of  water  was  very  scarce,  and 
it  would  not  do  to  rely  too  implicitly  on  its  presence  at  this  spot.  It 
is  probable  that  the  terror  of  the  Arab  on  the  opposite  coast  keeps  this 
place  absolutely  deserted. 

Sherm  from  whatever  side  it  is  approached  is  a  striking  spot  owing 
to  the  strange  colouring  of  the  cliflfs  which  surround  it,  those  on 
the  south  being  velvety-black  above  with  deep  tints  of  red  in  the 
lower  half,  while  on  the  north  the  dead,  white  coral  reef  overlies  bright- 
tinted  sands.  These  combined  with  the  blue  waters  of  the  inner  bay 
form  an  effective  combination,  a  picture  not  readily  forgotten.  Here 
morning,  noon  and  night,  with  rare  intervals,  the  breeze  sweeps  down 
from  the  north-east,  becoming  decidedly  unpleasant  when  accompanied 
by  rain,  as  was  the  case  during  our  stay. 

Sherm  harbour  is  a  well-known  place  of  anchorage,  one  of  the 
few  along  this  reef-bound  coast.  The  southern  Wadi  Awaja  also 
breaks  through  the  hill  barrier,  and  for  the  major  portion  of  its 
course  is  flanked  on  the  south  by  a  well-marked  transverse  ridge,  Grebel 
Zafara ;  this  hill,  and  the  region  generally,  being  well  illustrated  in 
one  of  the  plates  taken  by  the  Pola  Expedition.  On  the  north  is 
the  low  granite  plateau,  and  the  valley  terminates  seaward  in  the  bay 
of  Merza  el  Awaja,  a  sandy  stretch  which  extends  in  a  broad  sweep 
from  Sherm  point  to  the  projecting  ledge  at  the  foot  of  Zafara.  When 
at  Sherm  the  natives  had  informed  us  of  the  existence  of  a  great 
inscription  in  this  isolated  spot,  which  naturally  aroused  our  interest ; 
our  feelings  may  therefore  be  imagined  when  already  some  distance 
away  we  recognised  two  familiar  Teutonic  names  painted  large  on  a 
boulder,  with  a  date  underneath  that  marked  too  well  its  recent  origin. 

Wadis  Hedeniia  and  Madsus  are  the  principal  members  to  the  south 
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of  Grebel  Zafara.  These  take  their  origin  in  the  low  hills  bordering 
the  upper  portion  of  Wadi  Aad  and  present  no  special  features  of 
interest,  though  Gebels  Hedemia  and  Abuzag  at  the  head  of  Wadi 
Hedemia  have  bold  outlines  and  rugged  crests. 

When  approaching  the  sea  Wadi  Hedemia,  after  passing  some  marked 
yellow  hills  about  200  metres  high,  is  bordered  by  low  cliffs  of  coral 
reef  (a  feature  which  is  shared  by  all  the  minor  valleys  m  this  region), 
and  terminates  in  a  semi-circular  bay  very  similar  to  that  of  Aad 
previously  described.  A  noticeable  feature  in  this  region  are  the  huge 
oysters  which  cover  the  summit  of  some  of  the  low  cliffs  in  Wadi  Kho- 
rait,  at  the  foot  of  Gebel  Zafara. 

South  of  Sherm  the  vegetation  of  the  plains  is  very  poor,  being 
limited  to  galool  (a  Zygophyllum)^  dafara  (Iphiona  scabra)  and  dry 
bushes  of  markh  {Leptadenia  pyrotechnica)  this  being  the  only  locality 
in  Southern  Sinai  where  this  plant  has  been  noted,  while  its  presence 
here  is  of  importance  as  a  camel-food.  Seyal  trees  are  rare,  except 
in  the  upper  reaches  of  the  valleys,  while  on  the  limestone  reefs  the 
dry  woody  Rose  of  Jericho  (Anasfafica  hierochunfhma)  is  everywhere 
present.  Animal  life  is  also  very  sparse  in  this  region,  though  a 
short-bodied  mantid  is  not  uncommon,  and  a  black  stone-chat  with 
white  head  was  also  noted. 

South  of  Gebel  Hedemia  the  hills  rapidly  lower,  to  the  north  being 
confused  granite  country,  which  further  south  is  replaced  by  brightly 
tinted  red  and  green  crests,  due  to  the  extreme  decomposition  of  dykes 
and  rocks  of  allied  nature. 

Through  this  region  Wadi  Hashubi  descends  from  the  low  watershed 
to  the  sea,  being  a  wide  and  flat  valley,  in  which  arta  {CaUigonum 
comosum)  and  seyal  were  common.  The  arta  at  the  time  of  our  visit 
in  January  resembled  dry  wood,  but  even  in  that  condition  was  readily 
eaten  by  the  camels. 

Two  marked  features  distinguish  this  region  from  the  remaining 
portions  of  Southern  Sinai,  blown  sand  covering  the  seaward  slopes 
of  the  hills,  in  places  almost  to  their  very  summits,  while  at  the  head 
of  Ghazlani  Bay  such  a  sand-slope  descends  straight  to  the  water's 
edge.  On  the  other  hand,  most  of  the  side-valleys  in  this  region  are 
filled  with  a  flaggy  sand-rock,  forming  terraces  sometimes  10  metres 
thick,  apparently  connected  with  the  drainage  line.  Where  present 
these  have  precipitous  sides  towards  the  valleys,  and  in  the  wide 
gullies  give  rise  to  flat,  smooth,  level  surfaces  ending  in  abrupt  vertical 
walls  or  steps,  while  the  dykes  rise  through  them  in  the  form  of  low 
green  and  red  ridges. 
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The  peninsula  of  Sinai  terminates  in  the  long  narrow  promontory 
of  Ras  Mohammed,  at  its  head  being  a  limestone  hill  furrowed  deeply 
by  the  wind-blown  sand.  The  backbone  of  the  peninsula  is  composed 
of  a  coral-reef  limestone  that  has  undergone  much  alteration,  but 
which,  expanding  at  the  southern  end,  terminates  in  a  bold  cliff  100 
metres  high.  On  the  northern  side  the  beach  of  Ghazlani  Bay  (which 
is  a  wide  inlet  opposite  the  mouth  of  Hashubi)  is  covered  with  num- 
bers of  small  Cerithia-like  shells,  associated  with  minute  Nerita  and 
bivalves,  but  as  the  rocky  south  end  is  approached  it  becomes  more 
sandy.  All  round  the  eastern  coast  is  a  ledge  of  the  lower  reef,  a 
shelf  of  coral  which  has  the  appearance  of  being  suspended  over  the 
abyss,  and  beautifully  blue-coloured  fish  disported  themselves  in  the 
surf  breaking  over  it.  In  places  every  slight  depression  in  this  reef 
is  occupied  by  Ophiurids  with  blackish  arms,  here  and  there  a  brilliant 
red  form  (Stylaster)  gives  a  pleasing  dash  of  colour  to  the  monotonous 
grey  coral  shelf,  where  small  circular  elevations  rising  from  the  general 
level  curiously  simulate  miniature  atoll  structure.  Farther  to  the 
east  in  the  small  bays  of  the  rocky  c*oast,  large  crabs  (probably 
Grapsus)  are  very  numerous,  apparently  enjoying  the  surf  which 
dashes  over  and  around  them.  On  the  rocky  islands  which  form  the 
advance  guard  of  the  ]jeninsula,  the  osprey  finds  a  congenial  home, 
while  on  the  more  open  southern  shore  are  hundreds  of  hermit-crabs, 
which  have  taken  up  their  abode  in  every  type  of  shell,  Murex  tenuispina 
included.  The  ox)ral  reef  of  the  summit  is  exposed  to  the  full  fury  of 
the  gale,  as  is  evidenced  by  its  surface  being  furrowed  and  grooved  in 
a  north-east  and  south-west  direction  ;  in  addition  it  has  been  in  places 
rent  asunder,  the  fissures  trending  normally  east  and  west. 

At  the  head  of  the  peninsula  is  a  small  lake,  which  may  be  connected 
with  the  sea  at  high  tide,  the  plain  between  it  and  the  narrow  channel 
which  cuts  off  the  southern  point  from  the  mainland  being  strewn 
with  shells  of  the  Strombus  zone  (see  p.  139)  this  being  also  the  case 
on  the  island  itself.  The  separating  channel  is  filled  with  shora  trees 
(Avicennia  officinalis)  whose  drooping  deep  green  foliage  contrasting 
with  the  dark-blue  water  forms  a  pleasing  picture ;  on  the  island  the 
osprey  builds  its  nest,  heron  and  egret  also  finding  a  resting-place 
in  this  forgotten  spot,  from  whose  bleak  cliffs  in  years  gone  by  the 
fleets  of  the  then  civilized  world  could  be  seen  speeding  their  way  over 
the  blue  waters  of  Akaba.  In  such  wise  ends  the  great  central  range 
and  beyond  this  point  descends  an  abyss  fathom  deep,  while  deep-blue 
waters  stretch  mile-wide  on  either  hand,  bordered  only  by  the  misty 
shores  of  Kgypt  and  Arabia. 
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Region  North  op  Wadi  Nasb. 

Differing  materially  from  those  previously  described,  to  the  north  of 
Wadi  Nasb  is  a  region  whose  boundaries  are  shown  on  Plate  XXII. 
At  its  second  east-and-west  bend  this  valley  receives  two  important 
tributaries — Um  Raiyig  and  Gura,  Ihe  former  being  the  continuation  of 
the  rift  already  described  (see  p.  27).  The  hills  flanking  Um  Raiyig 
differ  in  structure,  Gebel  Hedjan  el  Gimal  on  the  east  being  a  dark- 
green  crest  with  long  talus-slopes  to  the  valleys,  while  behind  it  the 
country  consists  of  ridges  of  a  striped  schistose  rock,  the  dip-slope 
in  places  being  about  70  degrees  south-east.  On  the  western  side,  on 
the  contrary,  are  the  smooth  rounded  granite  or  gneissose  slopes  of 
Gebel  el  Heyala,  whose  summit  is  a  broken  plateau,*  from  which  rise 
isolated  knolls  of  well -bedded  Nubian  sandstone,  these  being  striped 
in  red  and  yellow  bands  and  often  beautifully  curved.  At  the  highest 
point  is  an  ancient  circle,  having  an  inner  mass  of  stone  piled  up  on 
the  southern  side,  and  a  doorway  formed  of  two  low  upright  sandstone 
slabs  on  the  south-west.  Other  circles  of  more  elaborate  construction 
are  present  at  a  lower  level.  Dragon-flies  were  met  with  in  great 
abundance  while  descending  this  hill. 

Wadi  Um  Raiyig  terminates  at  its  northern  extremity  at  the  foot 
of  Gebel  Um  Raiyig  in  a  broad  expanse,  which  has  a  garden-like  aspect 
owing  to  the  comparative  abundance  of  seyal  trees  and  ZoUikoferia 
bushes.  Further  south  the  valley  is  reduced  to  a  narrow  passage  by  a 
tongue  of  granite  projecting  from  the  eastern  side.  To  the  east  rises  the 
great  dome  of  Rai  emshi,  the  country  traversed  to  reach  it  being  com- 
posed of  granite  seamed  by  many  dykes  of  dolerite  and  syenite.  The 
hill  itself  owes  its  conspicuous  character  to  the  capping  of  sand-grit 
which,  114  metres  thick,  overlies  the  granite,  and  a  slight  fault  in  the 
hill  has  given  rise  to  two  summits,  from  the  highest  of  which  the  view 
extends  over  a  wide  granitic  platciiu  overlaid  by  numerous  hillocks  of 
sandstone.  There  are  also  many  stone-circles  scattered  over  the  country 
especially  in  Alfara,  two  l)eing  also  observed  on  the  watershed  l)etween 
Erdini  and  Udai. 

Immediately  on  leaving  Um  Raiyig,  a  district  is  entered  which  is 
topographically  very  confused,  owing  to  the  faulting  already  described. 
Large  sandy  plains  serve  as  excellent  camping  grounds,  and  from  these 
rise  vertical  masses  of  white  sand- rock,  100  metres  high,  weathering 
to  a  faint  pink  colour ;  the  basis  of  the  plains  themselves  is  often  a 
hard  ferruginous  sandstone.  In  a  district  of  this  arid  character,  it 
would  not  be  surprising  if  water  and  vegetation  were  entirely  absent; 
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this  is,  however,  not  the  case,  there  being  a  well  in  Wadi  Shegera,  a 
somewhat  slanting  hole  cut  down  into  the  tilted  Cretaceous  rocks,  the 
presence  of  the  water  being  due  to  gypseous  marls,  which  are  probably 
also  the  cause  of  its  being  slightly  brackish.  In  this  connection  it  may 
be  noted  that  the  Arabs  obtain  supplies  of  salt  from  near  the  surface 
in'  the  plain  of  Barga.  The  vegetation,  though  specifically  poor,  is 
characteristic,  consisting  of  abundant  retem  bushes  and  a  small 
daisy-like  composite  (Anthemis  melampodina). 

Wadi  Safra  (the  yellow  valley),  a  tributary  of  Wadi  Sa'al,  is 
the  most  important  drainage  line  on  the  western  side  of  the  sheet, 
and  continues  almost  to  the  foot  of  the  Gunna  escarpment,  which 
towers  above  the  low  country  as  a  gigantic  wall.  The  boundaries 
of  the  lower  part  of  the  valley  are  gentle  slopes  of  granite,  on  which 
further  north  rest  bright  red,  purple  and  yellow  sandstones  weathering 
to  a  uniform  yellow-brown  tint.  In  addition  there  is  a  very  orna- 
mental "tigerskin"  variety,  consisting  of  alternating  bands  of  purple 
and  white  sandstone. 

Above  the  purple  and  red  beds  rise  outliers  of  white  grit,  forming 
bold  precipitous  buttresses  often  displaying  a  striking  rectangular 
fretting  on  their  flanks.  The  presence  of  a  marked  granite  range 
almost  under  the  slope  of  Gunna  still  further  adds  to  the  scenic 
complexity.  The  escarpment  itself  rises  over  300  metres  above  the 
valley  and  extends  in  both  directions  as  a  solid  wall,  apparently 
unbroken  as  far  as  seen  westward,  but  to  the  east  shewing  distinct 
evidence  of  the  slow  formation  of  isolated  blocks  through  faulting  and 
weathering.  At  its  foot  extend  broad  plains  in  which  retem  bushes 
are  widely  distributed,  its  summit  being  a  broad  rolling  plateau, 
extending  far  to  the  north,  probably  to  the  borders  of  Wadi 
Zughera. 

At  the  foot  of  one  of  the  separated  blocks  (Gebel  Hudera)  is  a 
ruined  monastic  building  or  deir  2*8  metres  high,  over  5  metres 
long  and  2*8  metres  broad,  but  slightly  rounded  at  the  corners.  The 
whole  is  built  of  ferruginous  limestone,  40"5  cm.  thick,  and  pierced 
with  windows  29'2  cm.  high  and  14'4  cm.  broad,  commanding  a  view 
of  the  hill.  The  door  which  faces  eastward  is  as  usual  low,  being  just 
under  1  metre  broad,  1'16  metre  high  inside,  though  stones  heaped 
up  outside  have  now  reduced  the  height  of  the  entry  to  60  cm.  The 
coping  stone,  over  2  metres  in  height,  is  not  quite  a  metre  above  the 
door.  Inside,  the  place  was  bare,  except  for  some  pieces  of  wood 
lying  on  the  sandstone  floor.  From  the  summit  of  Gebel  Rum  a  good 
view  of  the  general  relations  of  the  escarpment  were  obtained,  the  latter 
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running  back  to  the  north,  broken  into  by  a  series  of  huge  bays,  while 
to  the  east  the  fine  cupola  of  El  Ain  rises  in  solitary  majesty.  To 
the  north-east  the  country  is  a  complex  of  dark  sandstone  resting  upon 
granite,  but  a  great  maze  of  limestone  is  seen  rising  out  of  the  midst 
of  the  range.  The  two  hills  of  Abu  Sowra  and  Um  Rowa  to  the 
east  are  distinguished  by  the  beauty  of  their  colouring,  being  of  delicate 
purple  tints  below  and  of  a  bright  yellow  colour  above. 

But  the  chief  interest  of  this  region  centres  round  the  beautiful  little 
oasis  of  Ain  El  Hudera,  which  suddenly  comes  into  view  from  the 
escarpment,  a  rich  green  gem  set  in  the  midst  of  stern  and  forbidding 
surroundings.  Situated  in  a  deep  valley  it  is  walled  in  on  three  sides 
by  precipitous  cliflfs  of  sandstone  though  it  is  accessible  from  the  south 
by  a  low  pass  ;  while  to  the  north  extends  the  broad  wadi  of  El  Hudera 
belonging  to  the  El  Ain  drainage  system.  The  Ain  (Arab,  "spring'*) 
itself  consists  of  two  important  springs,  one  of  which  has  been  tapped 
at  several  points ;  some  of  these  bores  are  deep,  and  clearly  seen  to  be 
arranged  along  the  line  of  a  fault,  which  is  continued  in  the  small 
valley  of  Zamuk  Hudera.  To  the  west  of  the  main  spring  a  second 
cutting  has  been  made,  the  Arabs  having  in  addition  opened  a  groove, 
some  60  to  90  cm.  deep,  conducting  the  water  to  a  small  pond.  The 
system  of  irrigation  is  primitive,  a  sluice  being  opened  when  needed, 
and  water  being  in  this  way  admitted  along  the  shallow  sandy  canals. 
The  chief  objects  of  cultivation  are  date-palms,  sidr  (Zizyphtis  spina- 
christi^)  jrielding  the  nebk  fruit,  pomegranates  (in  full  flower  at  the  time 
of  our  visit),  figs  and  barley  or  oats.  The  scene  at  this  point  is  one  of 
life  and  activity,  blue  rockdoves  fly  to  and  fro,  while  hundreds  of  hor- 
nets and  dragon-flies  bathe  or  hover  over  the  water,  and  in  the  pond 
we  noted  for  the  only  time  a  small  worm-like  animal  with  trumpet- 
shaped  sucker,  called  "baluga"  by  the  Arabs.  In  addition  to  the  two 
main  palm-groves,  palms  and  rushes  also  grow  in  a  small  ravine  close 
by,  and  it  is  curious  to  find  numbers  of  Melcwia  ttiberculata  in  the  sand, 
which  in  places  lies  thick  round  the  palms.  The  walls  of  the  tunnel 
through  which  the  main  spring  is  conducted  are 
coated  with  salt,  and  are  also  the  congenial 
home  of  large  whip-like  snakes. 

The  fault  arrangement  to  which  the  water 
in  all  probability  is  due  is  shown  in  the  accom- 
panying figure,  where  1,  red  granite ;  2,  the 
ferruginous  sandstone ;  and  3,  the  white  preci- 
pice-forming grits.  (Fig.  3). 
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Two  passes  lead  over  the  watershed  to  Ain  El  Hudera,  one  a  sheep- 
track  winding  down  the  steep  face,  while  the  path  suitable  for  riding 
camels  takes  a  more  circuitous  route  to  reach  the  valley.  Baggage 
camels  must  of  necessity  go  round  by  Um  Rowa  and  Abu  Sowra. 
Not  far  from  the  head  of  the  sheep  pass  but  lying  on  the  main  track 
to  Akaba  is  an  inconspicuous  group  of  rocks  (named  by  our  Arabs 
Hejjaj),  which  seems  to  have  received  special  attention  at  the  hands  of 
travellers,  it  being  covered  with  inscriptions.  Among  these  are  Greek, 
Arabic,  Cufic,  and  modem  records,  associated  with  spirited  drawings  of 
ibex,  camels,  and  men  riding  camels  in  full  movement.  On  leaving  this 
point  the  road  crosses  the  Nubian  sandstone  i)lateau,  which  is  covered 
with  a  thin  coating  of  sand  and  cindery  blocks  of  black  ferruginous  sand- 
stone, this  in  its  turn  being  intersected  by  sandy  gullies,  in  some  of 
which  grow  kebad  and  dafara,  the  latter  probably  driven  out  of  the 
main  valleys  by  the  retem  plant.     Seyal  trees  are  here  very  rare. 

Further  to  the  east  commence  a  series  of  step-terraces,  the  one  at  the 
head  of  Wadi  Ejjebi,  soon  after  it  receives  Wadi  Um  Muthela,  being 
very  steep.  This  drop  is  due  to  a  fault  which  has  brought  the  white 
or  battlement  grits  below  or  level  with  the  coloured  ferruginous  series. 
A  second  drop  occurring  at  the  end  of  Wadi  Khothayat  obliged  the 
baggage  camels  to  go  back  to  the  previous  camp  and  descend  by  Abu 
Khothayat  into  Um  Rowa,  but  riding  camels  can  reach  the  same  spot 
by  a  shorter  route.  The  valley  arrangement  at  this  point  has  already 
been  illustrated  in  a  paper  by  the  writer  *  where  the  succession  of 
limestone  ridges  and  plateaux  of  Nubian  sandstone  capping  masses  of 
granite  is  shown  to  be  such  as  would  result  from  folding  and  step- 
faulting. 

In  the  valley  of  Ejjebi  is  a  grove  of  alradeh  or  alrathe,  a  graceful 
ti'ee  2  to  3  metres  high,  having  a  pointed  leaf  somewhat  like  rimth 
(Haloxylon  Schweinfurthi)  and  a  white  btem  similar  to  that  of  a  birch. 
From  this  point  it  was  seen  that  great  quantities  of  sand  had  been 
blown  through  the  gap  at  the  head  of  Wadi  Haduda  from  the  Bai^ 
plain.  Descending  Wadi  Um  Raib  the  mountain-wall  on  the  eastern 
side  of  the  valley  gradually  increases  in  height ;  still  further  south 
similar  granitic  peaks  close  it  in  on  the  western  side,  and  down  the 
centre  of  the  valley  lie  scattered  patches  of  sandstone  and  limestone. 
Wadi  Raib  is  at  first  very  sjmdy,  the  sand  having  been  drifted  against 
the  numerous  alrathe  trees  by  the  wind.  An  ascent  of  the  eastern 
mountain   wall  at   several   points   shows  it  to  agree  in  all  its  main 
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characteristics  with  the  hill-country  bounding  the  Gulf  of  Akaba 
south  of  Dahab.  The  highest  points  are  those  immediately  overlook- 
ing the  valley,  which  lies  300  metres  deep  below,  steep  wadis,  full 
of  boulders,  descending  to  it  between  cliflEs  of  red  granite.  On  their 
summits  are  many  pleasant  plateaux  with  small  valleys  issuing  from 
them  bright  with  ja'adeh,  theman,  kebad,  and  ausedj,  but  as  the  latter 
descend  seaward,  they  become  grooves  or  forbidding  ravines,  formed 
by  the  raging  torrents  during  times  of  storm,  and  terminating  in 
secluded  sandy  bays,  beyond  which  the  surf  of  the  gulf  beats  inces- 
santly against  the  coral  reef  which  lines  the  shores.  Yet  in  these  now 
silent  valleys  man  has  been  active,  for  at  their  head  between  the  dyke 
ridges  is  a  number  of  well-built  stone  circles  and  semicircles,  most  of 
them  with  an  opening,  apparently  as  a  rule  facing  south.  Strange, 
too,  it  is  to  find  one  single  isolated  mass  of  sandstone,  some  20  metres 
thick,  forming  the  very  summit  of  Gebel  Khnraza,  a  silent  and  dying 
witness  of  the  great  covering  which  the  hand  of  time  has  almost  enti- 
rely removed  ;  far  below  the  same  beds  extend  southward  in  the  valley, 
and  on  the  westward  heights  opposite  the  sandstone  can  be  seen 
creeping  southward,  first  in  mass  over  the  igneous  rock,  then  breaking 
into  knobs  and  isolated  outliers,  and  finally  giving  place  to  the  dyke 
ridges  seaming  the  granite  hills. 

To  our  Arab  guide  the  recesses  of  these  distant  hills  are  no  mystery  ; 
he  knows  that  far  below  is  a  practicable  road  from  Dahab  to  Noweiba, 
along  which  baggage  aunels  go  slowly  across  the  Um  Isma  pass  into 
Um  Raisen,  thence  the  track  leads  to  Wadis  Kassasa  and  Amaiyid, 
where  is  water  with  palms,  and  arrak  bushes  near  the  sea.  This  is,  in 
fact,  the  last  point  north  of  Dahab  where  arrak  (Salvadara  persica)  is  to 
be  met  with,  asella  (presumably  Suceda  monceca)  taking  its  place  between 
Noweiba  and  Akaba.  Many  minor  tracks  traverse  these  hills,  these 
mainly  leading  to  Wadis  Amaiyid  or  Lebba.  On  the  western  side  of 
Um  Rai'b  the  conditions  are  ver}^  similar,  most  of  the  wadis  (such  as 
Abu  Somra  and  Abu  Habba,)  commencing  as  smooth-bedded  sandy 
valleys,  dotted  with  seyal  trees  and  kebad  bushes,  but  at  the  edge 
of  Wadi  Raib  giving  rise  to  a  series  of  precipitous  ledges  (Arab., 
"sidd")  alternating  with  typical  boulder-gully.  These  boulder- 
valleys  are  at  times  very  dangerous,  and  on  the  last  day  of  work 
one  of  the  men  slipped  down  one  of  these  for  over  10  metres, 
but  happily  escaped  with  only  a  severe  shaking.  These  "sidds" 
were  always  a  source  of  anxiety  if  the  work  were  not  terminated 
by  nightfall,  the  most  dangerous  being  usually  those  nearest  the 
valley. 
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The  season's  work  terminated  at  the  mouth  of  Wadi  Raib,  and  the 
subsequent  march  to  Tor  being  made  as  rapidly  as  possible,  there  was 
but  little  opportunity  for  detailed  observation.  The  return  road  first 
lay  through  the  ravine  of  Wadi  Nasb,  and  then  entered  the  truly 
magnificent  gorge  of  Wadi  Gura,  where  huge  precipices  towered  for 
hundreds  of  metres  above  the  narrow  and  winding  ravine.  On 
entering  Wadi  Zagara  and  approaching  Habshi,  the  schists  again  made 
their  appearance,  the  country  opening  out  in  consequence,  and  having 
the  depressing  green  colour  and  barren  character  of  such  regions. 
Near  Senned  the  granite  reappears  in  force,  and  the  track  winds  among 
the  low,  rounded  pink  hills  until  it  opens  out  into  the  great  plain  of 
Senned,  at  the  time  of  our  passage  in  May,  filled  with  bushes  of 
ajerum  and  the  smaller  haremlan^  the  latter  said  by  the  natives  to  be 
good  for  toothache.  To  the  south  of  the  plain  extends  the  great  ridge  of 
Um  Allowi,  while  to  the  west  a  low  and  easy  path  across  the  watershed 
leads  into  Wadi  El  Sheikh  opposite  the  well-known  tomb  of  Sheikh 
Saleh.  From  here  a  flying  visit  was  paid  to  the  Convent  and  Holy 
Mountain,  a  well-kept  road  leading  to  the  summit  of  Gebel  Musa, 
which  as  has  often  been  remarked  is  entirely  unsuitable  as  the  centre 
of  the  grand  events  described  in  the  Book  of  Exodus,  deep  beneath 
being  but  narrow  clefts  and  barren  unimposing  valleys.  The  great 
spur  of  Safsafeh,  on  the  other  hand,  commanding  as  it  does  the  wide 
plain  of  Er  Rahab  and  the  Wadi  El  Deir,  is  a  suitable  spot  for  the 
promulgation  of  the  Law,  and  this  isolated  region,  hidden  behind  rocky 
barriers  and  possessing  one  of  the  most  invigorating  climates  in  the 
world,  is  fit  indeed  to  change  a  horde  of  Oriental  slaves  into  a  nation 
of  hardy  warriors.  There  is  undoubtedly  a  charm  around  this  ancient 
crest,  which  Christian,  Hebrew,  and  Moslem  alike  regard  as  one  of  the 
hoUest  centres  of  their  religions.  As  we  ascend,  high  plants  of  Ver- 
bascum^  reminding  us  of  the  familiar  mullein  at  home,  blossom  on 
the  roadside,  while  the  summit  (in  late  May  and  early  June)  is  clothed 
with  myrrh  {Pyrethrum  santalinoides),  which  when  crushed  under 
foot  exhales  a  powerful  aromatic  odour. 

Here,  side  by  side,  are  the  two  small  buildings  devoted  respectively 
to  Christian  and  Moslem,  while  on  neighbouring  heights  rise  crosses, 
marking  the  traditional  site  of  some  famous  Biblical  scene,  annually 
visited  by  the  Russian  and  Greek  pilgrims  who  are  personally  conducted 
by  the  monks  to  the  holy  places.  Far  down  in  the  valley  below  is 
the  Convent-fortress,  which  since  the  days  of  Justinian  has  stood  as 
the  last  relic  of  monastic  influence,  its  dark-green  cypress  trees  lending 
an  unexpected   beauty   to  the  wild  scene  in  which  they  find  a  home. 


PLATE  XI I. (a) 


SINAI  CONVENT. 


PLATE  XII. (b) 


GARDEN  OF  SINAI  CONVENT. 
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Descending  from  the  Convent  by  Wadi  El  Sheikh  the  road  passes 
through  the  cleft  of  El  Watiya,  a  narrow  winding  gap  which  forms 
one  of  the  important  points  of  connection  between  Sinai  and  the  outer 
world.  Immediately  on  passing  the  gorge  the  country  opens  out, 
many-dyked  granite  hills  lying  to  the  north,  while  in  the  valley  itself 
is  a  grove  of  tamarisk  trees  bordered  by  remarkable  light-coloured 
terraces.  At  the  time  of  our  visit  these  graceful  trees  were  filled  with 
a  dark  locust-like  insect,  a  Cicada,  and  were  exuding  a  very  sweet 
transparent  gum,  appearing  like  drops  of  water,  and  known  to 
the  Arabs  under  the  name  of  "man".  It  has  been  stated  that  the 
insect  above-mentioned  plays  an  important  part  in  the  production  of 
the  man  but  this  point  it  was  impossible  to  determine  owing  to 
lack  of  time,  the  locusts  themselves  being  very  difficult  to  discover, 
although  the  rustling  in  the  trees  showed  them  to  be  present  in  large 
numbers. 

Descending  Wadi  Gharbi  the  well-marked  gneissose  district  was  ent- 
ered, where  coneys  were  busily  engaged  running  underneath  and  between 
the  boulders,  while  a  spiny-tailed  Uromastix  sought  shelter  in  the 
clefts  of  the  rock.  At  eventide  the  scene  crossing  the  low  plateau  at 
the  head  of  Wadi  Hebran  w^as  beautiful  in  the  extreme,  the  serrated 
ridge  of  the  mighty  mass  of  Serbal  showing  slate-grey  in  the  evening 
light,  while  beyond  the  deep  valley  the  great  dome  of  Madsus  still 
glowed  rose-red,  then  gradually  faded  into  purple  at  approach  of  night. 
Wadi  Hebran  with  its  many  palm-groves,  its  running  streams,  its 
rugged  bounding-hills,  is  a  beautiful  spot,  torn  in  winter  by  many  a 
rushing  torrent,  as  is  seen  by  the  present  condition  of  the  broad  road 
which  Abbas  Pasha  made  when  he  lived  in  his  Sinai  palace,  now 
standing  forlorn  and  desolate.  Passing  from  the  hills  through  a  narrow 
gap,  the  valley  for  a  short  distance  extends  seaward  as  a  shallow 
groove,  finally  opening  out  into  the  vast  plain  of  El  Qa'a  stretching 
westward  to  the  sea.  Owing  to  the  stringency  of  quarantine 
regulations  at  Tor,  the  return  to  Suez  involved  a  further  six  days' 
traverse  of  the  desert,  first  across  the  sun-swept  plain  of  El  Qa^a, 
thence  skirting  the  seashore  across  the  plain  of  Markha,  past  the 
cape  of  Abu  Zenima  and  the  great  black  dyke  of  Tayiba. 
Thence  bending  desertward  through  the  valley  of  that  name  past 
the  palm  and  tamarisk  groves  of  Useit  and  Gharandel,  the  "great 
and  terrible  wilderness'  is  entered,  where  the  sand  sweeps  in 
blinding  eddies  along  the  camel-track,  the  low  gypseous  hills  en- 
hancing the  desolation,  while  everything  is  distorted  by  ever-present 
mirage.     After   two  days'    traverse    through  this    monotonous    and 
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arid  waste,  welcome  indeed  is  the  sight  of  the  palm -groves  aiid  seven 
springs  of  Moses'  Wells,  the  desert  outpost  of  Suez,  where  termin- 
ated our  eight  months'  wanderings  in  this  inhospitable  but  interesting 
wilderness. 


CHAPTER  IV. 
BOTANICAL  NOTES. 

Sinai  has  been  the  scene  of  numerous  botanical  explorations,  the 
following  being  the  most  important.*  Ehrenberg  and  Hemprich  visited 
Egypt,  Arabia  Petroea,  and  Syria  from  1820  to  1823,  and  brought  back 
collections  which  were  never  described.  Dr.  Riippel,  who  made  a  careful 
examination  of  Sinai  between  1822  and  1826,  also  made  a  collection, 
which  was  recorded  in  his  "Beitriige  zur  Flora  Aegypten  und  Arabien." 
The  plants  brought  by  Bov^  in  1832  were  determined  by  Decaisne, 
and  published  in  the  "Annales  des  Sciences  Naturelles,"  under  the  title 
of  Florula  Sinaica. 

In  1835  Schimper  made  a  detailed  examination  of  the  Mount  Sinai 
neighbourhood,  and  Boissier  in  1846  also  visited  the  same  district, 
while  in  1867  he  summarized  the  whole  of  the  previous  observations 
in  his  monumental  work,  the  "Flora  Orientalis,"  which  also  forms  the 
basis  for  a  useful  flora  published  by  Post. 

The  botany  of  Western  Sinai  lias  during  past  years  been  the 
subject  of  detailed  studies,  the  results  having  been  brought  together  in 
Boissier's  monumental  work,  and  further  summarized  in  Post's  "Flora." 
A  collection  was  also  made  by  the  Ordnance  Survey  which  under 
Sir  C.  Wilson  mapped  this  district,  the  plants  having  been  named  by 
Sir  J.  Hooker.  A  valuable  collection  has  recently  been  made  by  Herr 
A.  Kneucker,  who  in  an  expedition  from  Tor  to  Suez  through  the  central 
mountain  range  between  March  30and  April  13,  1903,  obtained  272 
species  of  phanerogams,  or  more  than  half  those  recorded  in  our  list, 
the  results  for  the  cryptogams  were  particularly  valuable,  of  20 
species  of  Bryophyta  no  less  than  14  being  new  to  the  peninsula.  All 
the  algiB  in  our  list  are  also  due  to  this  expedition  except  the 
Diatomaceic,    which   were  more  especially  noted    by    the   Ordnance 


•  See  B0188IEB,  "Flora  OrientaliK,"  Vol.  I.  p.  XXI. 
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Survey,  while  the  Ayun  Musa  forms  were  collected  by  Drake,  Fraas, 
and  Wilson,  and  those  of  Tor  by  Haig. 

Where  plants  have  been  collected  by  members  of  the  Geological 
Survey,  these  are  marked  respectively  as  Hume  or  Barron  Coll.,  and 
the  authority  for  the  name  in  most  cases  is  Dr.  Schweinfurth,  who 
kindly  helped  the  author  in  this  important  respect;  the  Kneucker  Coll. 
is  next  given  precedence,  as  this  botanist  kept  careful  account  of 
localities  and  mode  of  occurrence.  He  did  not,  however,  obtain  the 
Arabic  names,  and  the  authority  for  these  is  shown  by  the  initials 
P.F.  =  Post's  Flora,  or  O.S.  (Ordnance  Survey). 

The  authorities  for  Herr  Kneucker's  identifications  are  given  in  a 
paper  entitled  "  Botanische  Ausbeute  einer  Reise  durch  die  Sinaihalb- 
insel"  in  Allgm.  Botan.  Zeitschrift  n""  7-8,  1903.  It  is  satisfactory 
to  know  that  the  same  botanist  is  now  undertaking  an  examination  of 
the  Eastern  Sinai  region,  Herr  Guyot  at  the  same  time  collecting  the 
insects,  so  that  further  valuable  observations  may  shortly  be  expected. 

In  the  Egyptian  Geological  Survey  Report  on  the  ''Topography  and 
Geology  of  the  Eastern  Desert  of  Egypt"  a  list  of  50  plants  was  given, 
representing  the  most  typical  members  of  the  desert  flora  between  lats. 
26**  and  28**  N.  in  that  region.  A  similar  collection,  embracing  56  species, 
has  been  made  by  the  writer  in  Eastern  Sinai,  the  majority  of  these 
being,  as  in  the  former  case,  most  kindly  named  by  Dr.  Schweinfurth. 
These  identifications  are  not  sufficient  to  enable  the  botanical  position  of 
Eastern  Sinai  to  be  determined  in  relation  to  the  better  known  districts 
lying  to  the  west  of  the  Gulf  of  Suez,  but  by  comparing  the  results  in 
Schweinfurth's  and  Ascherson's  well-known  flora  and  the  list  given  in 
this  work,  a  good  idea  of  its  true  relationship  may  be  obtained. 

Resemblance  of  Eastern  Desert  and  Sinai  Flora. 

A  glance  at  the  appended  list  is  sufficient  to  show  that  in  their  broad 
outlines  the  two  regiijns  have  a  close  resemblance,  two-thirds  of  the 
Sinai  species  also  occurring  in  the  eastern  Egyptiim  desert,  but  an 
examination  of  details  shows  some  interesting  jx)ints  of  difference.*  In 
the  Eastern  Desert  flora  are  a  number  of  species  which  are  evidently  of 
southern  origin,  and  have  obtained  but  little  footing  in  Sinai.  The 
most  notable  of  these  are  the  Cocculus  Laeaba^  which  is  an  abundant 
climbing  plant  in  the  Sudan;  Morettia  pkileana^  one  of  the  most  widely 


*  The  writer  has  not  had  the  opportunity  of  revising  this  list  in  the  light  of  the  new  material 
collected  by  Herr  Kneucker,  but  it  is  not  probable  that  the  relatioDB  would  Iw  nmterially  altered. 


—  98  — 

distributed  crucifers  in  the  valleys  of  the  cataract  district  and  in  the 
larger  wadis  north  of  the  Qena-Qosseir  road,  has  rarely  been  noted  in 
Sinai,*  while  the  beautiful  Moringa  arabica^  which  seems  specially 
su^tal  to  the  secluded  glens  of  this  mountainous  region,  was  totally 
absent  on  the  eastern  side,  though  Barron  informs  me  that  it  occu- 
pies a  definite  zone  in  Wadis  Hebran  and  Mear  on  the  western.  Other 
notable  absentees  are  the  Acacia  Ehrenberyiana^  one  of  the  most  widely- 
spread  of  eastern  desert  and  Sudan  shrubs,  and  in  Eastern  Sinai  the 
Asclepiad  Daemia  tomentosa^  another  widely  distributed  Egyptian  desert 
plant,  though  the  latter  has  been  recorded  in  various  Sinai  lists  as 
present  on  the  western  side. 

Character  op  Flora  at  Southern  End. 

In  this  connection  special  attention  may  be  called  to  the  extreme 
southern  end  of  the  peninsula,  where  a  few  of  the  most  important 
members  of  the  eastern  desert  flora  have  succeeded  in  obtaining  a 
precarious  footing.  The  Leptadenia  pyrotechnica^  which  forms  one  of 
the  most  conspicuous  bushes  in  mountain  valleys  north  of  Qosseir,  only 
occurs  in  a  stunted  form  in  the  neighbourhood  of  Sherm,  and  north- 
ward along  the  line  of  the  Dead  Sea  rift,  while  the  Avicennia  officinalis^ 
the  large  willow-like  mangrove  which  fills  many  of  the  bays  north  of 
Qosseir,  has  only  succeeded  in  establishing  itself  in  the  small  chamiel 
between  the  island  and  the  mainland  at  the  south  end  of  Ras  Mohammed 
and  along  the  shore  near  Nebk. 

Characteristic  Plants. 

Undoubtedly  the  most  widely  distributed  of  all  the  South-east  Sinai 
plants  is  the  low  prickly  composite  Iphiona  scabra^  which  when  eaten 
too  freely  by  camels  or  ibex  forms  a  compact  fibrous  ball  in  their 
intestines,  eventually  by  its  growth  causing  the  death  of  the  animal 
affected.  Other  characteristic  plants  are  Otostegia  microphylla^  Gymno- 
carpus  decander^  and  Pyrethrum  santalinoides.  On  the  other  hand  many 
eastern  desert  plants  are  quite  as  much,  if  not  more,  widely  distributed 
in  Sinai,  among  these hemg  Artemisia  judiaca^  Salsolafoetida^  Calligonum 
comosum,  Capparis  spinosa^  Ochradenus  baccatus^  ZoUikoferia  spinosa 
and  the  seyal  {Acacia  seyal).  Salvador  a  persica  extends  along  the 
coast  of  the  Gulf  of  Akaba  as  far  as  Noweiba,  where  it  is  replaced  by 


in  Qa'a  plain,  by  Kneucker. 
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the  asal,  presumably  Suoeda  monoeca.  The  rarest  of  all  the  plants  in 
this  district  is  the  single  representative  of  the  Umbelliferae,  Zozimia 
absinihifolia^  found  near  the  head  of  Wadi  Humr,  and  previously 
recorded  from  Gebel  Um  Khasheyba  east-north-east  of  Suez  by  Figari, 
on  the  high  plateaux  at  the  origin  of  Wadi  Jendeli,  and  between  the 
heads  of  Wadi  Warag  and  the  upper  Wadi  Rischrasch.  Malva  rotun- 
difolia  was  only  noted  as  a  small  patch  at  the  head  of  Wadi  Letih,  but 
may  have  been  cultivated  by  one  of  the  Arabs. 

Distribution  of  Plants. 

There  are  some  noticeable  differences  in  the  distribution  of  the  various 
species  according  to  height  and  rock-structure.  In  the  great  plain 
(Qa'a  Plain)  on  the  western  side  of  Sinai  near  the  sea,  only  a  fewZygo- 
phyllaceae,  mainly  Zygophyllum  albtim^*  seem  able  to  survive  the 
inhospitable  conditions,  Aristida  caloptila^  A.plumosa  and  Danthonia 
Forskalei  taking  its  place  in  the  central  portion,  and  Artemisia  judaica 
becoming  very  abundant  as  the  mountains  are  approached.  Imme- 
diately the  mountain- valleys  are  entered,  the  vegetation  becomes  relatively 
abundant  and  varied — palms,  reeds,  seyal,  tamarisk  and  jungle  of  bul- 
rush and  reed  beautifying  many  an  otherwise  wild  and  rugged  mountain 
glen.  The  familiar  Zilla  myagroides^  Zollikoferia  spinosa^  and  Arte- 
misia  judaica  line  the  more  prominent  water-channels,  while  bushes  of 
Capparis  spiiiosa^  with  bright  green  leaf  and  large  yellow  flowers, 
occupy  many  a  precarious  foothold  in  the  clefts  and  crannies  of  secluded 
ravines.  After  crossing  the  central  chain  into  Wadi  Nasb  Salsola  fcettda 
was  noted  as  being  one  of  the  most  prominent  of  the  valley  shrubs, 
and  large  bushes  of  Gomphocarptis  fruticostis  filled  the  air  with  their 
scent  in  the  upper  portion  of  Um  Gerat.  On  the  eastern  side  scattered 
seyal  are  grouped  at  the  heads  of  the  small  valleys  draining  the  steep- 
sloped  central  chain,  while  in  their  lower  portion  as  they  widen  seaward, 
prickly  shrubs  of  fyhiima  f>cahra  and  Cleome  droserifoha  diminish  the 
bareness  of  an  otherwise  desolate  region. 

A  few  lists  may  here  be  given  showing  the  typical  distributions  in 
some  of  the  principal  valleys: 

Wadi  Isla :  Palms,  reeds,  phnigmites,  Artemisia^  maidenhair  fern 
(Adiantum)  in  small  streams. 


*  Kneucker  Btates  the  desert  plains  are  characterized  by  Rucculent  Xygojjhyllu^  Chemijtodiaceip^ 
Aritiida^  Danthonia  Forskalei^  Brocchia  einerea^  Artemhia  ciftrrea^  etc.  See  also  A.  Kueucker(AlIg. 
Botan.  Zeitschrift  No  7-8,  190S. 
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Wadi  Nasb:  SaUola^  tamarisk,  palmi  reed,  bulmshi  Capparis^  Calo- 
tropis^  Artemisia. 

Crossing  the  transverse  range  there  is  a  marked  change: 

Wadi  Rahab:  Crotalaria^  Iphiona^  Aerua^  ZiUa,  ZoUikofena  and 
Salsola. 

At  head  of  Wadi  Kyd:  Many  Capparis^  gazuch  (smelling  like  a 
carrot), /?^tem,  Zilla^  Zollikoferia^  Artemisia^  Lycium  arabicum. 

In  lower  part  of  Kyd:  Oalligonum^  Diplotaxis^  Artemisia^  Zilluj 
Cleome  and  Ochradenus. 

In  the  upper  reaches  of  Wadi  Letih  there  was  a  very  varied  vege- 
tation, especially  in  the  boulder- valleys  entering  it  from  the  central 
hills.  Among  these  the  Labiate  genera  Otostegia  and  Lavendula  are 
conspicuous. 

In  addition  the  following  were  noted:  Rohbairea^  Trigonella^  Zolliko- 
feria^  Artemisia^  Diplotcueis^  Achillea  fragrantissima^  Anchusa^  Cap- 
pariSj  Lycium^  Solanum  retroflexum^  Picris  sp.  and  Malva  rotundifolia. 
Numerous  other  flowers  are  present,  having  the  following  Arabic 
names:  rafiiya,  glayitterai  (a  plant  with  soft  leaves  and  a  yellow  flower), 
lassag  (  ?  Forskalia)^  daha  and  hotham*.  The  flora  of  this  region  has 
been  described  in  greater  detail  owing  to  its  being  somewhat  off  the 
beaten  track. 

Mountain  Flora. 

While  the  plants  of  Sinai  are  undoubtedly  most  abundant  in  the  deep 
valleys  and  boulder-strewn  ravines,  there  is  a  very  definite  flora  which 
flourishes  more  readily  on  the  bare  mountain  slopes  or  even  on  the 
wind-swept  summits.  Two  of  the  most  typical  members  are  the  arom- 
atic composite  Pyrethrum  santaUnoides^  which  at  the  time  of  our 
ascent  of  Gebel  Musa  covered  the  slopes  immediately  beneath  the 
summit,  every  step  crushing  these  odoriferous  plants,  and  the  air  being 
heavy  with  their  scent  Another  plant  of  still  wider  distribution  on 
the  eastern  side  of  Sinai  is  Anabasis  setifera^  which  has  been  noted  on 
the  summit  of  most  of  the  important  mountains  in  the  peninsula, 
(especially  abundant  on  the  summits  of  Fersh  Sheikh  el  Arab,  Beidha, 
Asafia  and  Aleg). 

On  Sabbagh,  on  the  contrary,  two  other  plants  took  their  place,  one  a 

*  Spwial  attention  may  also  be  called  to  a  small  tree  from  two  to  three  metres  high,  which  has  a 
jointed  leaf  resembling  that  of  Hahxylim  Sehiveinfurthi  and  a  white  stem  similar  to  that  of  a  birch. 
Thei*e  an'  known  to  the  Arabs  as  "alrada*'  or  *'alratha"  and  occur  in  abundance  at  the  head  of 
Wadi  Raib. 
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small  Artemisia-like  fragrant  composite,  the  shia  el  gebefl.-^^'^rab.),  and 
the  other  a  spiny  thistle,  probably  an  Echinops^  which  has  a'cfiittgreeable 
habit  of  growing  on  the  rock-ledges  by  which  the  ascent  has  tVe^^ently 
to  be  made.  On  Um  Adowi  the  heads  of  the  valleys  imra'e^ately 
below  the  summit  are  filled  with  Lycium  arabicum^  Zollikoferia  sjn- 
noaa^  a  small  Iphiona^  probably  not  scabray  the  daf ara  el  gebel  (AraB.)>\* 
Otostegia  microphylla^  and  a  plant  known  as  gethib.  On  Haimar  ■ 
ZoUtkoferia  spinosa  and  Anabasis  setifera  ranged  almost  to  the  very 
summit,  while  jeradeh*  ( ?  Gymnocarpus)  filled  the  heads  of  the  high 
valleys  in  Gebel  Gnai. 

Streaming  of  Flora. 

On  the  other  hand,  the  Akaba  gulf  plain  flora  is  not  extensive, 
being  limited  in  the  main  to  palms  (as  at  Dahab  and  Nebk),  Salvadora 
persica  bushes,  reeds  of  various  kinds,  Iphiona  scabra  and  pulpy-leaved 
Zygophyllum.  An  interesting  feature  in  Sinai  is  the  sfreamin;/  of  the 
flora  of  one  region  into  another  along  the  line  of  the  rift-valleys. 
When  Dahab  was  reached  it  was  noticed  that  Haloxylon  Schweinfurthi 
made  its  appearance  for  the  first  time,  and  on  tracing  the  plant-life  of 
Wadi  Nasb  it  was  found  that  this  plant  ceased  east  of  its  junction 
with  Wadi  Sa'al  coming  from  the  north.  A  subsequent  traverse 
showed  that  Haloxylon  Schweinfurthi  was  abundant  in  the  latter 
valley,  associated  with  Retem  retama^  which  similarly  had  been  able  to 
extend  southward  along  this  deep  groove  in  the  granite  hills. 

Retem  is  in  fact,  with  Haloxylon  Schweinfurthi  and  Anthemis  melam- 
podinaj  the  characteristic  plant  of  the  northern  portion  of  mountainous 
Sinai,  being  the  most  conspicuous  feature  in  the  plams  and  larger 
valleys  lying  between  the  Cretaceous  escarpment  and  Wadi  Nasb. 
The  portions  of  Sinai  studied  may  be  roughly  divided  into  several 
zones.  1.  The  Retem- Haloxylon  Schweinfurthi  zone,  embracing 
the  high  plateau  country  above  mentioned.  2.  The  Iphiond  scabra 
zone,  including  the  triangle  enclosed  between  the  triple  watersheds, 
and  having  an  Aerua  sub-zone,  the  arid  schistose  region  south  of  Dahab 
where  the  Aerua  javanica  alone  appears  to  flourish.  3.  Anabasis 
setifera  and  Pyrethrum  santalinoides  zone,  this  including  the  mountain 
summits  and  slopes.  4.  The  Zygophyllum  album  zone  of  the  Great 
Plain.     5.  The  Salvadora  persica  zone  of  the  Akaba  coast. 

*  This  plant  requires  closer  examination. 
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The  follofWjjag  notes  deal  with  the  distribution  of  the  natural  orders 
and  the  ^€»fes  composing  them: 

•..'/^  Distribution  of  Natural  Orders. 

• 

'••.,  I.  The  Cruciferos  are  represented  by  five  sj^ecies  in  the  collection : 
•1.  ilfaM/o/a  rtra6/ca  according  to  Hooker;  2.  Shouwia  arabica;  3.  Dt- 
plotaxis  harra  (Forsk.)  (see  Boissier  I.  388)  is  a  small  plant  bearing  a 
yellow  cruciferous  flower  with  four  long  and  two  short  yellow  stamens 
and  one  long  pistil  with  yellow  point.  It  was  esj)eciaUy  noted  in 
Wadi  Letih  and  its  tributary  valleys.  4.  Zllla  myai/roides;  and  5. 
The  rose  of  Jericho  {Anastatica  hierochuntica)^  the  well-known  dry- 
looking  ligneous  plant  which  expands  its  woody-looking  flower  when 
placed  in  water,  and  one  of  the  commonest  plants  on  the  coral  terraces 
bordering  the  Gulf  of  Akaba.  The  other  species  are  all  of  frequent 
occurrence  in  the  mountains.  The  Zllla  myagroides  is  here,  as  in 
the  eastern  desert,  one  of  the  most  characteristic  of  the  desert  plants, 
occurring  in  bushes  in  the  valleys,  and  easily  recognised  by  its 
prickly  branching  and  white  to  purple  cruciferous  flowers.  It  extends 
throughout  the  peninsula  to  the  shores  of  the  Gulf  of  Akaba,  giving 
its  name  to  Wadi  Um  Bsilla,  one  of  the  branches  of  Wadi  Letih. 

IL  CapparidacecB.  The  genus  Capparis  belonging  to  this  order  is 
of  wide  distribution,  being  abundant  in  the  high  valleys  of  the  granitic 
region,  and  generally  known  to  the  Arabs  of  both  Egypt  and  Sinai 
under  the  name  of  lassaf,  while  its  peppery  fruit  is  much  sought  after 
by  the  desert  dwellers.  The  principal  species  is  Capparis  sphwsa 
(Boiss  I.  420).  In  Sinai  it  occurs  in  all  the  main  valleys,  and  is  also 
common  on  the  slopes  of  Gebel  Tellat  Unsair,  and  in  the  higher 
valleys  of  the  Ferani  range. 

Cleome  is  another  representative  of  the  Capparidacea?  in  Sinai,  the 
most  striking  species  being  (7.  droserifolia,  Del.  (see  Boiss.  I.  415), 
which  has  a  drosera-like  leaf  covered  with  small  prickles,  and  usually 
occurs  in  small  semi-circular  bashes  having  a  disagreeable  smell.  It  is 
probable  that  the  "sommu"  of  Southern  Sinai  is  this  species.  Cleome 
brackycarpa  and  C.  chrysantha  appear  to  be  invaders  from  the  south. 

III.  Besedacerp,  This  natural  order  is  represented  by  the  abundantly 
distributed  bushy  Ochradenus  baccatus  Del.  (see  Boiss.  I.  422.),  which 
appears  to  be  limited  to  the  main  mountain  valleys  in  Sinai,  being  very 
noticeable   in   AVadi   Hammani   (Sa'al),  Nasb  and    Kyd.     The  small 
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mignonette  Reseda  pruinosa^  has  been  recorded  by  Sir  J.  Hooker  from 
the  collections  made  by  the  Ordnance  Survey  in  Sinai.  Reseda  stena- 
stachya^  Boiss.,  appears  to  be  a  local  form. 

IV.  SilenacecB.  Among  the  collection  made  at  the  head  of  Nasb  there 
was  a  small  plant  with  very  hairy  leaves  and  a  small  yellow  flower, 
Silene  villosa^  Forsk.  (see  Boiss.  I.  592).  This  plant  was  also  found 
at  the  head  of  Wadi  Letih.  Of  even  more  frequent  occurrence  on  the 
mountain  slopes  at  the  head  of  Wadi  Humr  is  Gypsophila  Rokejeka. 
This  order  is  especially  rich  in  local  species. 

V.  Paronyckiacece. — This  order  is  represented  by  the  ^mall  Rob- 
bairea  prostrata^  and  possibly  by  the  important  mountain  ^hnt  jeradeh^ 
provisionally  referred  to  Gymnocarpus  decander^  abundant  on  Um 
Zeinig  and  Gnai. 

VI.  Tamarisvacece, — The  tamarisks  are  among  the  most  characte-. 
ristic  members  of  the  Sinai  region,  groves  of  these  trees  filling  the 
broad  valley  of  El  Sheikh  near  the  head  of  Solaf,  while  they  also  lend 
beauty  to  the  deep  ravines  of  Eastern  Sinai,  being  especially  abundant 
in  the  gorges  of  Wadi  Nasb.  The  commonest  species  is  perhaps 
Tamarix  mflr/m//m/,  Ehrenb.  (seC  Boiss.  I.  975)  from  which  exudes  the 
sweet  gum  known  to  the  Arabs  as  man.  In  May  the  Solaf  groves 
were  infested  with  a  form  of  Cicada^  which  crowded  every  branch  and 
had  probably  been  attracted  by  the  manna.  The  general  Arabic  name 
is  tarfa  and  owing  to  these  trees  being  largely  used  by  the  natives 
for  fire-wood  many  fine  tamarisks  are  annually  destroyed,  there  being 
no  effort  made  to  replace  the  waste. 

VII.  Mollu(/inac€ce. — A  small  Glinvs  is  the  only  member  of  this 
order  recorded,  being  known  to  tlie  Arabs  as  lepetha. 

VIII.  Malvacece, — The  only  example  of  this  order,  the  kobbeyza 
Malva  rotundifoUaj  has  already  been  referred  to. 

IX.  Geramacea^, — At  the  head  of  Wadi  Aad  a  small  plant  was 
obtained  to  which  the  Arabs  gave  the  name  of  dahemi,  and  as  it 
showed  the  characteristic  fruit  of  the  stork-bills,  was  noted  as  one  of 
the  Geraniaceie.  The  species  is  possibly  Erodium  bryonioefolium^  Boiss., 
described  by  Post  under  the  name  of  dehamin. 
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X.  Zygophyllaceoe. — This  order  is  the  most  widely  represented  ia 
the  limestone  deserts,  where  everything  seems  to  be  against  the  growth 
of  vegetation.  Various  species  are  of  common  occurrence  in  Sinai,  the 
principal  forms  belonging  to  Zygophyllum  and  Fagonia^  most  frequently 
met  with  in  the  plain  of  El  Qa'a  and  that  bordering  the  Gulf  of  Akaba. 
The  ghargad( iViVrar/a^rwZgw^a/a  or  retusa)  grows  abundantly  in  Wadi 
Sa'al  and  on  the  shores  of  the  Gulf  of  Akaba,  where  its  sweet  berries 
attract  hundreds  of  hermit-crabs. 

XVI.  Rhamnacecp. — This  order  is  represented  by  the  sidri  tree 
(Zizyphus  spina-christi)^  whose  small  crab-apple-like  fruit,  known  as 
nebk,  is  a  favourite  food  among  the  Arabs.  It  is  only  present  in  some 
of  the  more  favoured  valleys,  and  especially  in  the  recesses  of  Wadi 
Kyd. 

XVII.  Moringacece, — The  beautiful  Moringa^  though  present  on  the 
western  side  of  Sinai,  ^apparently  with  a  definite  height-zone  according 
to  Barron),  does  not  appear  to  have  crossed  the  watershed,  and  is 
therefore  not  included  as  a  member  of  the  Eastern  Sinai  flora. 

XVIII.  LeguminoscB. — As  might  be  expected,  this  order  is  of  great 
importance  in  Sinai,  including  some  widely-spread  members.  Among 
these  the  most  conspicuous  is  the  Retama  rcetam^  Forsk.,  which  is  the 
most  characteristic  bush  in  the  north  of  Sinai,  though  its  range  also 
extends  southwards  along  the  rift  valleys.  Species  of  Astragahis  are 
also  of  common  occurrence,  and  the  senna  (Cassia  ohovafa)  is  widely 
distributed  in  the  lower  reaches  of  Wadi  Nasb,  where  its  familiar  vellow 
flower  and  characteristic  fruit  cannot  fail  to  be  noted. 

But  most  important  of  all  are  the  Acacias^  which  under  the  name  of 
seyal  beautify  the  upper  reaches  of  the  valleys,  supply  fuel  and  food- 
supply  for  the  camels,  while  the  native  dweller  himself  does  not 
despise  their  leguminous  pods.  Unfortunately  the  formidable  spines 
of  these  trees,  which  are  often  strewn  round  their  bases,  detract  from 
their  value  as  shade-givers,  while  the  gum  which  exudes  from  their 
stems  attracts  innumerable  insects  and  especially  ants.  This  is  reputed 
to  be  the  "shittim"  of  the  Biblical  record.  The  poisonous  Lohis 
arabinis  is  also  a  member  of  the  local  flora,  and  on  the  western  side  are 
graceful  little  Trigonellas  and  Lofononis. 

Members  of  the  Rosaceae  and  Crassukceie  were  never  met  with  during 
our  expedition,  and  the  Cucurbitaceju  were  also  but  feebly  represented, 
Citrullus  colocynthis^   L.,  so  common  a  member  of  the  eastern  desert 
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flora^  being  but  rarely  obs^*ved.  The  same  statement  applies  to  the 
Umbelliferae,  {Zozimia  absinthifolia^  Vent.)  having  been  only  once 
noted  at  the  base  of  Gebel  Asafia,  It  is  possible  that  a  plant  smelling 
like  a  carrot,  and  known  as  Qasuch  according  to  Post,  may  be  the 
Deverra  triradiata^  Hochst.,  belonging  to  this  order.  On  the  western 
side,  Um  Shomer  receives  its  name  from  the  abundance  of  Ferula 
stnaica^  Boiss.,  Arabic  name  =  Shomer. 

XXVI.  Campositce. — As  might  be  expected,  this  great  order  includes 
some  of  the  most  striking  members  of  the  Sinaitic  flora,  and  one  plant, 
Iphiona  scahra^  D.C,  is  practically  characteristic  of  South-east  Sinai. 
Reference  has  alreiidy  been  made  to  the  dangers  incurred  by  eating  this 
plant,  its  fibres  forming  a  solid  Imll  in  the  stomach,  and  eventually 
leading  to  the  death  of  the  animal  affected.  In  the  northern  plain 
Anthemis  melampodina^  Del.,  takes  its  place,  growing  in  isolated  plants 
rather  than  in  low  bushes,  and  has  a  strong  resemblance  in  form  to  a 
daisy.  Here  belong  a  large  group  of  aromatic  plants,  including  the 
fragrant  Pyrethrum  santalinoides^  D.C,  which  covered  the  summit  of 
Sinai  in  June  and  is  a  characteristic  mountain  flower,  while  in  the 
valleys  the  yellow -flowered  Artemisias  are  in  even  greater  abundance. 
The  thistle  'Echinops  glaherrimus^  D.C,  is  at  times  unpleasantly 
conspicuous,  while  a  mustard  (Senecio  flavus  Schz.J,  with  modest 
yellow  flower,  hides  itself  among  the  nooks  and  crannies  in  the  boulder 
valleys. 

C)nstant  reference  has  been  made  to  Zollikoferia  spinosa,  Forsk.,  whose 
spinose  bushes  are  distributed  alike  on  mountain-side  and  in  deep  valley. 

XXVIII.  Salvadoracece. — Scdvadora  persica^  Garcin.  is  the  cha- 
racteristic shore  plant  of  the  Gulf  of  Akaba,  its  straggling  tangled  stem 
extending  equally  in  all  directions,  so  that  the  bush  produced  is  low, 
widely  spread,  and  strikingly  circular  in  form.  According  to  the  Arabs, 
it  is  not  present  to  the  north  beyond  Noweiba. 

9 

XXIX.  Asdepiadew. — The  Asclepiads  are  similar  to  those  already 
recorded  from  the  Eastern  desert,  the  highly-scented  hardjel  (Gompho- 
carpus  sinairus^  Boiss.)  with  bunches  of  white  flowers  and  pear-shaped 
fruit  being  present  in  many  of  the  mountain  valleys.  The  local 
distribution    of    Calotropis   procera^    Willd.*   is    peculiar,    it    l)eing 


*  This  plant  is  really  a  southern  form,  being  of  wide  extension  in  the  Sudan,  where  it  [j^ws  freely 
as  a  weed  on  land  which  han  gone  out  of  cultivation.  The  milky  sap  of  its  thick  leaves  has  a 
highly  poisonous  character,  when  applied  to  the  eyes,  producing  blindness. 


—  106  — 

relatively  abundant  in  the  higher  reaches  o£  Wadi  Gnai  while 
elsewhere  it  is  seldom  met  with.  Leptadenia  pyrotechnka^  Forsk.,  is  also 
limited  to  the  southern  extremity  of  the  peninsula.  The  glayitterai^  of 
which  no  specimen  was  preserved,  is  possibly  a  Doemia^  but  the  familiar 
Dcemia  tomentosa  was  not  noted  by  the  writer,  though  observed  by 
the  Ordnance  Survey. 

XXX.  Borraglnece. — Plants  of  this  order  are  fairly  abundant,  the 
hamima,  of  the  Ordnance  Survey,  being  probably  our  ekhmim 
{Trichodesma  africanum^  L.)  from  the  northern  sandy  plains,  while 
Anchusa  Millert\  Willd.  is  ubiquitous. 

XXXI.  Convolvulacece. — This  order  is  rare  in  Eastern  Sinai,  only 
one  example  of  Convolvulus  hystrix^  Vahl.,  l>eing  obtained  at  the 
foot  of  Gebel  Gnai  where  it  forms  large  bushes.  In  Western  Sinai, 
and  especially  in  the  northern  portions,  it  appears  to  be  more  extensively 
represented. 

XXXII.  Solanacece. — This  order  includes  several  poisonous  members. 
Solarium  retroflexum  strikingly  resembling  the  woody  nightshade  of 
England  and  northern  Europe.  One  large  bush,  Lycium  arabicum^ 
Schw.,  is  also  of  frequent  occurrence  as  in  Wadi  Sa'al,  but  the  most 
common  of  all  are  the  sekkerans  (species  of  Hyoscyamus)  whose  bright- 
coloured  flowers  rising  on  thick  stalks  among  foxglove-like  leaves  at 
once  arrest  attention  wherever  present. 

XXXIII.  Scrophulariacece. — Although  a  number  of  species  of  this 
order  have  been  obtained  in  the  peninsula  (see  list),  the  individuals 
must  either  be  rare  or  insignificant  in  Eastern  Sinai,  as  they  are  unre- 
presented in  the  collections  made.  On  the  western  side  it  was 
otherwise,  the  large  and  fine-flowered  mullein  (  Verhascum  sinaicum^ 
Bth.)  being  one  of  the  most  conspicuous  plants  on  the  slopes  of  Mount 
Sinai  when  ascended  by  us  in  May,  1899. 

XXXVIII.  Verbenaceiv. — This  order  is  represented  by  Avlvennia 
officinalis^  L.  which,  as  already  remarked,  grows  abundantly  at  isolated 
points  on  the  shores  of  the  Gulf  of  Akaba. 

XXXIX.  Labl(tta\ — This  order,  next  to  the  Compositiv,  Leguminosa?, 
and  Zygophylhicea-!,  is  the  most  important  in  Sinai,  and  is  relatively 
more  widely  distributed  than  in  the  ciistern  desert  of  Egypt.     Among 
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the  larger  mountain  bushes  the  ghassa  (Otostegia  Schimperi^  Bth.) 
is  both  conspicuous  and  common. 

XLL  Amarantacece. — The  Aerua  jaxmnica^  Juss.  is  with  its  wooly 
head  one  of  the  most  widely  distributed  of  plants  in  the  barren  portions 
of  the  peninsula,  and  especially  in  the  dark  schistose  region,  where  it 
alone  relieves  the  otherwise  absolute  desolation. 

XLII.  Chetiopodiacece, — This  order  includes  three  very  important 
members  of  the  Sinaitic  flora,  viz.  Haloxylon  Schwetnfurfhi\  which  fills 
the  northern  tributaries  of  Nasb,  streaming  from  the  sandy  plain 
region  ;  Anahasis  setifera^  Moq.,  present  on  every  important  mountain 
summit,  and  Siiwda  moncpca^  Forsk.  which  is  the  characteristic  Akaba 
shore-plant  north  of  Noweiba. 

XLIV.  Polygonacece. — During  the  spring  the  young  shoots  of  CaU 
ligonum  comosum  attract  many  gazelle  to  the  lower  reaches  of  Wadi  Kyd, 
and  it  extends  its  range  to  the  southern  end  of  Sinai  (Wadi  Hashubi), 
where  even  the  dried  woody  stems  are  a  much-appreciated  camel-food. 
On  the  other  hand,  Rumex  vesicarhis^  L.,  which  is  of  frequent  occur- 
rence, is  welcome  to  the  natives,  having  a  taste  strongly  resembling  the 
familiar  sorrel. 

LI.  Liliacece, — Lilies  are  but  poorly  represented,  Asphodelus  temii* 
folius^  Cav.,  being  limited  to  the  central  ranges. 

LIV.  Palmce. — The  presence  of  the  date-palm  (Phoenix  dactylifera^ 
L.)  has  been  frequently  mentioned  in  previous  pages,  it  being  always 
present  in  the  more  favoured  spots. 

LV.  Graminece. — This  important  order  has  many  representatives, 
but  undoubtedly  the  most  conspicuous  is  Panicum  turgidtim^  Forsk. 
which  was  everywhere  met  with  in  suitable  localities. 

LIX.  Filices. — The  maiden-hair  fern  {Adiantum  Capillus  veneris^  L.) 
grows  near  the  small  streams  which  lend  a  special  beauty  to  the  ravines 
of  Isla,  Hebran  and  Kyd,  and  is  also  sometimes  found  lining  the  small 
water-jx)()ls  which  are  hidden  away  among  the  higher  mountain-ranges. 
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SUMMART. 

The  principal  oonclusions  are  as  follows : 

1.  The  Sinai  flora  greatly  resembles  that  of  the  eastern  Egypdaii 
desert,  two-thirds  of  the  species  in  the  former  area  being  common  to 
the  latter. 

2.  In  Southern  Sinai  are  a  few  Egyptian  members  not  elsewhere 
present  in  the  peninsula. 

8.  The  distribution  of  characteristic  plants  is  indicated,  the  following 
zones  being  recognized : — 

a.  High  plateau  (sandstone  country)  characterized  by  Refama 
rcetam  and  Ilaloxylon  SchweinJurthL 

b.  Valleys  of  the  mountainous  or  hilly  central  portion  of  South- 
East  Sinai  with  Iphiona  scabra. 

c.  An  arid  schistose  sub-region  in  the  above  with  only  Aerua 
javanicd. 

d.  The  mountain  summits  with  Anabasu  .selifera  and  Pyrethrum 
santalinoides. 

e.  The  western  plain  with  Zygophyllum  album   and  species  of 
Aristida. 

f.  The  Akaba  coast-plain  with  Salvadora  perstca  and  Amcennia 
ojfficinalLs  in  the  bays. 

y.  The  coral-reefs  with  Ana^statica  hierochunthica. 

4.  The  streaming  of  the  flora  of  the  high  plateau  3a  along  rift  or 
fault-valleys  into  the  region  3b. 

5.  A  consideration  of  the  principal  natural  orders  in  Eastern  Sinai 
and  their  salient  species. 


Arabic  Names  of  Principal  Species  mentioned  in  this  Paper. 

NATURAL  OBDER  SPECIES                                                       ARABIC  NAME 

Crucifene   Matthiola  arahica^  Boiss Khom-khom 

do Shouwia  arabica^  D.C Nam-nam 

do IHplotaxis  harra,  Forsk Harra 

do Zilla  myagroides,  Forsk Bsilla 

Capparidacea; Cappans  spinosa,  L Lassaf 

do.  ?  Cleom£  droseri/olia,  Del Sommu 

Rescdaecfe Ochradenus  baccatus^  Del Gurdi 

Silenac(»a? Sil^7ie  vUlosa^  Forsk Kahali 

do Gypsophila  Rokejeka Sirr 


Arabic  Names  of  Principal  Species  mentioned  in  this  Paper,  (continued). 

NATURAL  OBDEBS  SPECIES  ARABIC  NAME 

Paronychiaceie Robbairea  prostratUj  (Forsk.)  Boiss. . .  Enjiada 

do.  f  Gymnocarpus  decander Jeradeh 

TamariscaeeH3 Tamarir^  sp Tarf a 

MoIIuginacen^ Glinus^  sp Lepetha 

Malvaceee Malva  rotundifolia^  L Khobbeyzeh 

Geraniacese Erodium  bri/onue/olium,  Boiss Dahemi 

Zygophyllacese Zygophyllum  alburn^  L Bowal 

do.  Nitraria  tridentata,  Desf Ghargad 

Rhamnacese Zizyphus  spina-christi,  L Sidri 

Leguminosse Retama  netam,  Forsk Retem 

do.  Cassia  obovata^  Collad Senna 

Cucurbitacese Citrullus  colocynthis^  L Handal 

Umbelliferse Zozimia  absinthifolia^  Vent Kalth 

do.  Deverra  tnradiata^  Hochst ...  Qasuch 

do.  Ferula  siriaica,  Boiss Shomer 

Compositse    Iphiona  scabra^  D.C Dafara 

do Antheinis  melampodina,  Del Erbayan 

do Pyrethrum  santalinoides,  D.C Myrrh 

do Artemisia  judaica,  L Betheran 

do Senedo  JlavuSy  Schnz Wein 

do Zollikoferia  spinosa^  Forsk Kebad 

Salvadoraceae Salvadora  persica^  Grarcin Arrak 

Asclepiadeae.  •  • Gomphocarpfis  sinaicus,  Boiss Har^jel 

do Calotropis  procera,  Willd Ashara 

do.  Leptadenia  pyrotechnica,  Forsk Markh 

Borraginea? Trichodesma  a/ricanum^  L Ekhmim 

do Anchusa  Milleri,  Willd Kahali 

Convolvulacea? Convolvulus  hystrix,  Vahl Shi  brim 

Solanace^ Solatium  retrojlexum Anab-ed-dib 

do Lycium  arabicum,  Schw .  . Ausedj 

do Species  of  Hyoscyamus Sekkeran 

Verbenaceae Avicennia  officinalis j  L Shora 

Labiatse Otostegia  Schimperiy  Bth Ghassah 

Amarantacea3 Aerua  javanica,  Juss Ara 

Chenopodiacea? Haloxylon  Schweinfurthi^  Aschers ....  Rinith 

do.  .......  Anabasis  setifera^  Moq Hamr 

Polygonacese Calligonum  comosum Arta 

do.  Rumex  vesicarius^  L Hainatha 

Liliacese Aspliodelus  tenuifoliusy  Cav Bowrag 

GramineeB Panicum  turgidum,  Forsk Theman 
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Distribution  of  Natubal  Order 


No.  or 

No.  of 

Species 

NATURAL  OBDEB 

•pedn  In 
EMtem 
Denrt 

•pedM  Id 
Slnat 

In  Slnal 

not  In 

E.deeert 

REMARKS 

1.  Menispermacese  . . 

1 

0 

0 

2.  Papaveracea? 

2 

1 

1 

3.  Fumariaceae 

1 

1 

0 

Same  species  in  both. 

4.  CrucifersB 

26 

28 

8 

5.  Capparidacea) . .  • . 

6 

7 

0 

6.  Resedacete 

9 

8 

1 

7.  Cistacese 

4 

4 

1 

8.  Silenaceae 

6 

10 

7 

4  species  peculiar  to  Sinai. 

9-  AlsineflB  ••..••••. 

3 

5 

4 

3  species  of  this  order  appear  to 
be  invaders  from  the  north. 

•»•      ^XAoXLlV^C    ••••••••• 

10.  Paronychise  ..... 

10 

11 

1 

11.  Molln^nacese  . . . 

2 

2 

0 

Probably  same  species. 

12.  Tamanscinese . . . . 

6 

4 

1 

13.  Hyperioinese. .. . .  - 

14.  Malvaceae 

0 

1 

1 

Species  peculiar  to  Sinai. 

The  special   species   peculiar    to 

4 

7 

4 

Sinai. 

1.5.  Fnliacese 

6 

1 

1 

do. 

16.  Zygophyllacese . . . 

17.  Geraniacese 

16 

14 

2 

8 

8 

0 

18.  Rataoete 

1 

1 

0 

19.  Rhamnese 

2 

1 

0 

20.  Moringese 

1 

1 

0 

21.  Leguminosa; 

34 

45 

11 

7  of  the  special  species  are  describ- 
ed from  the  Ord.  Surv.  Uoll.  and 
may  be  synonyms. 

22.  Rosacose 

1 

5 

4 

23.  Crassnlacete 

1 

1 

1 

24.  Cucurbitaceip  .... 

2 

2 

0 

25.  Ficoidew 

5 

1 

0 

26.  Umbellifene 

5 

6 

4 

3  species  i)eculiar  to  Sinai. 

27.  Rubiacese 

2 

6 

4 

1  species  peculiar  to  Sinai,  the 
others  from  the  north. 

28.  Dipsacese 

1 

3 

3 

3  species  peculiar  to  Sinaitic  pe- 
ninsula. 

29.  Composite 

66 

59. 

15 

30.  Campanulacete   .. 

1 

1 

1 

31.  Salvadoracese  .... 

1 

1 

0 

32.  Asclepiadeaa ...   . 

5 

7 

1 

33.  Borraeinese 

34.  Convolvulacse .... 

18 

21 

3 

5 

4 

1 

35.  Solanacoie 

4 

9 

2 

Seven  Sinai  species  are  known 
from  Egypt,  3  being  Delta  or 
Mediterranean. 

36.  Scrophulariaceie  . 

7 

15 

7 

This  order  has  a  decided  North 
African  character  in  Sinai. 

37.  Orobanchacese  . . . 

3 

1 

0 

38.  Globulariacea?  . . . 

1 

1 

0 

39.  Verbenaetw 

1 

1 

0 

40.  Labiatie 

11 

21 

12 

5  of  the  special  forms  are  from 

Ord.  Surv.  Coll. 

—  Ill  — 

Distribution  of  natural  orders — continued. 


NATURAL    ORDER 

No.  of 

■pecte  In 

Eastern 

Deaert 

No.  of 

rtpeetei  In 

Slnal 

Spedei 

In  Slnal 

not  In 

E.d«ert 

RRMARRS 

41.  Plantaginese 

42.  Nyctagineae 

43.  Amarantaceae  . .   . 

44.  Chenopodiacese... 

45.  Polygonaceae  .... 

46.  Euphorbiacese  ... 

47.  Drticaceae 

48.  Salicmese 

49.  Gnetacese 

50.  Hydrocharitaceae. 

51.  Asoaragaceae  .... 

52.  Tjifiaoftflp •  • .  • 

8 
0 
1 

23 
4 
5 
3 
0 
2 
0 
1 
5 
1 
1 
1 
0 
2 

39 
0 
1 

4 
2 
1 
19 
3 
9 
3 
1 
2 
1 
1 
7 
4 
3 
2 

5 
3 

3 

1 

I 

0 

1 

0 
2 
0 

1 
1 

0 

1 

3 
4 
2 

1 
5 
1 
9 
1 
1 

53.  Colchicacea? 

54.  Juncaceae 

.5.5    Palmjp 

(Chiefly  in  North  Sinai. 
Hyplumie  at  Tor  only. 

56.  Naiadaceae 

57.  Cyperaceae 

58.  Gramineae 

59.  Equisetaceae 

60.  Felices 

Total.... 

379 

439 

135 

CHAPTER  V. 
ZOOLOGICAL  NOTES. 

In  the  account  of  the  Ordnance  Survey  of  the  Sinai  Peninsula,  1869, 
p.  253,  et  seq.,  Mr.  C.  W.  Wyatt  has  given  a  detailed  description  of  the 
fauna  met  with  in  the  western  half  of  the  peninsula,  with  which,  as 
will  be  seen  from  the  subjoined  notes,  the  eastern  portion  agrees  in 
all  essential  particulars.  These  zoological  observations  are  neces- 
sarily of  a  general  chanicter,  the  objects  of  the  expedition  and  rapidity 
of  traverse  being  unfavourable  to  the  formation  of  a  systematic 
collection. 

The  most  important  of  the  Sinai  mammalia  is  undoubtedly  the  Leo- 
pard {Felis  leoparclus) — arab.  nimr, — which,  though  common  to  both 
sides  of  the  central  chain,  is  most  widely  distributed  in  the  eastern  ranges 
near  the  Gulf  of  Akaba,  where  it  finds  a  congenial  home  in  the  secluded 
mountain  fastnesses.     Being  of  nocturnal  habit,  these  animals   are 
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seldom  seen,  thou^  the  freshness  of  their  tracks  near  the  camps  in 
Wadi  Aad  and  the  Ferani  range  gave  constant  evidence  of  their  close 
proximity.  While  we  were  encamped  in  Wadi  Nasb,  the  destructive 
character  of  these  animals  was  well  exemplified,  five  camels  having 
been  killed  by  them  in  the  immediate  neighbourhood.  On  two  other 
occasions  Arabs  forming  part  of  the  expedition  observed  them  in 
the  hills  above  Wadi  Isla,  and  again  in  the  Ferani  range,  in  both 
cases  at  sundown. 

No  less  widely  distributed  is  the  Hyaena  striata^  arab.  dubha,  whose 
dens  are  most  frequently  met  with  beneath  the  huge  boulders  scattered 
among  the  low  granite  hills  near  the  Gulf  of  Akaba.  So  far  as  could 
be  ascertained,  foxes  and  jackals  appear  to  be  entirely  absent. 

The  Ibex  {Capra  nuhiana)  Arab,  tetel. — Of  all  the  Mammalia  in  the 
Peninsula  of  Sinai  the  ibex  is  undoubtedly  the  most  characteristic,  and 
was  the  one  most  frequently  met  with  by  the  expedition  during 
mountain  ascents.  They  could  often  be  approached  at  very  close 
quarters,  but  as  a  rule  when  suspecting  danger  they  climb  the  highest 
summits,  whence  they  can  command  the  most  extensive  view  of  the 
surrounding  country.  A  prolonged  period  of  rain  is  unfavourable  to 
the  ibex  hunter,  there  being  then  an  ample  supply  of  water  in  the 
pools  of  the  highest  valleys.  On  the  other  hand,  during  seasons  of 
drought,  they  descend  into  the  lower  valleys  (Wadi  Nasb,  etc.)  when 
they  can  be  more  easily  approached.  These  animals  were  often 
observed  in  herds  of  five  to  ten,  and  when  feeding  it  was  evident  that 
the  females  acted  as  sentinels,  the  males  browsing  peacefully  till  warned 
of  danger  by  their  alert  companions. 

Dorcas  Gazelle,  Arab,  ghazal. —  The  general  statement  made  by 
Wyatt,  that  these  gazelle  are  never  found  in  the  mountains  must  be  some 
what  modified,  they  having  been  observed  some  distance  from  the  plains 
among  the  mountains,  though  as  a  rule  in  valleys  rich  in  vegetation, 
where  as  many  as  fifteen  have  been  noted  in  one  herd.  It  is,  however, 
perfectly  true  that,  unless  under  stress  of  circumstances,  these  graceful 
animals  avoid  ascending  the  hills  themselves. 

Coney  (Procavia  syriaca)  Arab.  Wobur. — This  animal  is  common 
to  both  Sinai  and  the  Eastern  Desert,  its  occurrence  in  both  localities 
having  been  already  described  by  the  writer  in  a  former  Survey  memoir. 
(See  "Topography  and  Geology  of  the  Eastern  Desert  of  Egypt, 
Central  portion,"  p.  107). 

The  Hare. — Arab,  arneb,  presumably  Lepus  sinaiticus^  though  not 
common,  was  observed  on  two  occasions. 

A  notable  absentee  is  the  Jerboa,  but  the  rodents  are  represented  by 
Jerbils  and  a  few  mice.     Wyatt  mentions  Gerbillus  pyrargus^  Cuv.? 
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the  Lerat  (Myoxus  quercinus)^  the  Porcupine  Mouse  (Acomys  dimi- 
diatus.  Rupp.),  Acomys  russatus^  Wagn.,  and  Acomys  cahirrhiuSj 
Geoffr. 

Birds. — One  of  the  commonest  of  the  bu'ds  observed  soaring  above 
the  mountain  crests  was  the  Egyptian  vulture,  ( Neophron  percnopterus^ 
Linn.)  which  served  on  many  an  occasion  as  a  useful  guide,  its  flight 
above  the  ridge  indicating  from  a  distance  the  presence  of  the  members 
of  the  main  party,  even  though  these  were  themselves  invisible  to  the 
observer  in  the  valley  below  or  on  some  neighbouring  crest.  Eagles 
are  probably  also  present  in  the  same  valleys,  especially  near  Gebel 
Tha'albi,  but  as  none  were  actually  shot,  their  occurrence  is  not  abso- 
lutely proved.  Wyatt  states  that  these  birds  are  rare  in  the  peninsula, 
but  Barron  noted  them  in  numbers  on  one  occasion,  when  a  leopard 
had  killed  both  a  camel  and  eagle. 

In  Wadi  Letih,  a  small  owl  (probably  Athene  meridionalis^  Risso) 
was  observed,  which  drew  the  remark  from  one  of  our  guides  "that  it 
was  a  bird  of  ill  omen,  having  an  evil  eye,  and  if  it  should  flutter  behind 
the  head  of  a  man  during  his  sleep,  from  that  day  forward  misfortune 
and  illness  would  continually  attend  him."  Wyatt  records  the  presence 
of  the  Common  Cuckoo  (Cuculus  canoniSy  Linn.),  and  the  European 
Bee-eater  (Merops  apiaster^  Linn.)  from  Wadi  el  Hudera  and  El 
Noweiba  respectively,  but  regards  them  as  being  mainly  birds  of  passage. 
The  Common  Swallow  ( Ilirtmdo  rustica)  was  observed  at  the  latter 
locality  early  in  April,  evidently  migrating. 

Of  the  smaller  birds,  the  Chats  (Saxicolas)  with  their  blaok  and 
white  plumage,  are  both  the  most  striking  and  most  frequent  visitors 
to  the  camp,  their  song  also  being  very  melodious.  The  White  Wagtail 
(MotaciUa  alba^  Linn.)  showed  its  friendly  disposition  by  its  frequent 
visits,  even  entering  the  tents,  and  its  presence  was  always  welcome  in 
a  land  where,  in  general,  life  is  so  conspicuously  absent. 

The  Larks  are  also  probably  as  frequent  as  in  the  eastern  desert, 
but  the  fact  that  they  appeared  as  customary  objects  in  the  landscape 
rendered  them  less  noticeable  than  some  of  the  rarer  but  more  striking 
species. 

Among  the  common  birds  is  a  species  of  Crow,  which  was  often  seen 
perched  on  the  backs  of  the  camels  whib  these  were  feeding,  and  the 
Raven  (Corvus  umbrinus) — arab.  ghorab., — which  was  especially  notice- 
able in  the  granite  crags  above  Wadi  Nasb. 

Of  the  game  birds  the  most  frequent  and  most  welcome  to  the 
traveller  as  supplying  an  addition  to  his  commissariat  is  the  Hey's 
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Partridge,  which,  with  its  neutral  protective  colouring,  is  difficult  to 
distinguish  as  it  runs  rapidly  along  the  rocky  slopes  which  bound  the 
valleys.  Of  the  migrating  birds,  the  only  one  observed  was  a  Crane- 
like species  which  crossed  the  peninsula  during  the  spring  months  in 
enormous  numbers,  often  flying  at  great  heights.  Their  direction  of 
flight  was  mainly  from  west  to  east,  confirming  the  statement  on  p.  110, 
"Eastern  Desert  Survey  Report,"  where  reference  is  made  to  the  passage 
of  the  Red  Sea  from  Gharib  to  the  Sinai  coast  north  of  Tor  by  large 
flocks  of  these  birds,  similar  flights  being  observed  near  Ain  el  Hudera 
in  May.  Two  birds  are  mentioned  in  the  Ordnance  Survey  report,  as 
having  this  habit,  viz.:  the  Common  Crane  ( Griis  cinerea^  Bechst.), 
and  White  Stork  (Ciconia  alba^  Bechst.),  Although  not  near  enough 
to  be  recognised,  from  their  appearance  and  maimer  of  flight  these  were 
most  probably  the  first-named  species.  The  vertebrate  fauna  of  the 
eastern  side  of  the  peninsula  seems,  indeed,  to  be  of  a  very  limited 
description,  and  so  far  as  could  be  judged  its  other  members  ( Reptilia^ 
etc.)  do  not  differ  very  materially  from  those  already  mentioned  in  the 
Eastern  Desert  Report.  Lizards  were  everywhere  abundant  in  those 
valleys  where  bush  life  was  at  all  common,  and  snakes,  especially  one  of 
the  hornless  flat-headed  Cerastes^  became  increasingly  frequent  as  the 
spring  advanced,  while  a  thin  whip-like  species  was  generally  present 
in  the  water-holes. 

But  all  observations  made  point  to  one  conclusion  already  emphasized 
by  the  writer  in  the  Eastern  Desert  Memoir,  viz:  that  both  as  regards 
their  flora  and  fauna  (whether  vertebrate  or  invertebrate)  the  Eastern 
Desert  of  Egypt  and  the  Peninsula  of  Sinai  form  part  of  one  life 
province,  differing  only  in  a  few  details  (See  table  on  p.  108,  "Eastern 
Desert  Report.") 

Turning  to  the  separate  orders  and  sub-orders  of  Invertebrata,  the 
following  observations  of  a  general  character  may  be  of  interest  to 
future  travellers. 

Of  the  Arachnida,  the  Acarine  (Mites)  are  very  prominently  repre- 
sented by  the  camel-tick,  which  infests  the  main  tracks,  and  by  its 
parasitic  habits  is  troublesome  alike  to  man  and  camel.  Owing  to  some 
unknown  cause,  which  leads  the  Arabs  to  throw  them  away  instead  of 
kilUng  them  after  removal  from  the  camels,  they  are  in  great  numbers, 
no  less  than  fifteen  having  on  one  occasion  baen  noted  in  one  spot. 

Their  persistence  in  tracking  their  victims  is  remarkable,  and  it  was 
often  amusing  to  let  them  approach,  and  then  lightly  stepping  over 
them,  to  watch  the  puzzled  halt  to  which  they  were  suddenly  brought, 
the  advance  being  again  renewed  on  rediscovering  the  object  of  their 
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attack.  While  true  spiders  and  scorpions  appear  to  be  rare,  only  one 
of  the  latter  having  been  observed  at  the  head  of  Um  Shoka,  the 
Solifugai,  or  false  spiders,  (especially  Galeodes^  which  attains  a  large 
size)  are  numerous.  These  being  of  nocturnal  habit  were  often  seen 
after  sunset  running  about  the  tents  with  great  rapidity.  Although 
in  the  Sudan  the  Arabs  consider  their  bite  to  be  poisonous,  this  opinion 
is  not  shared  by  those  in  Sinai.  Turning  to  the  orders  of  the  Insecta, 
the  Orthoptera  are  especially  represented  by  the  carnivorous  Mantidae, 
or  leafinsects,  of  which  three  species  have  been  noted  in  Sinai. 

One  of  these  is  the  conspicuous  form  whose  bright-green  elytrae 
exactly  resemble  the  leaves  of  trees,  another  has  a  very  thin  body  like 
a  twig,  while  the  third  is  shorter  and  thicker,  in  colour  remarkably 
akin  to  its  habitat  the  desert,  and  probably  an  Eremiophilas.  The 
latter  is  irivariablv  found  in  the  coral  reef  area,  which  is  almost  destitute 
of  vegetation.  The  Orthoptera  Saltatoria  are  very  prominently 
represented  by  a  large  species  of  locust,  which  fiew  in  and  over  the 
mountain  valleys  in  considerable  numbers,  their  wings  shimmering, 
delicately  iridescent,  in  the  sunHght.  Their  distribution  was  no  doubt 
to  a  large  extent  dependent  on  the  prevailing  north-east  wind,  which 
tended  to  drive  them  towards  the  centre  of  the  peninsula.  May-flies 
{Ephemeridie)  and  the  Dragon- flies  {LibeUididee)  are  most  noticeable, 
the  latter  being  especially  prominent  round  the  shallow  pools  in  the 
larger  valleys.  The  Rhynchota  are  represented  by  a  Cicada^  which 
in  the  spring  is  very  abundant  in  the  tamarisk  trees,  on  whose  young 
shoots  it  feeds.  Its  puncture  causes  a  sweet  gum  to  exude,  which  on 
hardening  forms  the  "man"  of  the  Arabs. 

The  more  familiar  members  of  the  Diptera,  viz:  flies,  fleas,  and 
mosquitoes  were  not  much  in  evidence  in  the  mountains,  this  being 
probably  due  to  the  expedition  having  been  undertaken  in  the  main 
during  the  winter  months;  in  the  plains  both  flies  and  mosquitoes 
are  apt  to  be  a  source  of  annoyance.  Lepidoptera  (Butterflies  and 
Moths)  are  represented,  but  as  in  the  Eastern  Desert,  they  are  not 
numerous,  and  though  collections  made  at  certiiin  spots  might  be 
rich  in  individual  specimens,  the  number  of  species  would  ])robably 
be  few. 

The  Coleoptera  of  the  Ordnance  Survey  have  been  examined  by 
G.  R.  Crotch,  who  gives  a  list  of  128  species  taken  by  Mr.  Palmer, 
15  being  described  as  new.  "Of  these,  26  appear  to  be  peculiar  to  the 
district,  while  only  10  are  common  to  Europe  generally,  20  are  found 
all  along  the  borders  of  the  Mediterranean,  while  the  remainder  are 
confined  to  Syria  and  Egypt. 
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Hemprich  and  Ehrenberg  appear  to  have  been  the  first  to  have  made 
any  systematic  collection  in  the  district,  the  species  obtained  by  them 
being  now  in  the  Berlin  Museum.  Crotch  states  that  ''the  most  marked 
group  is  perhaps  that  of  the  Hydradephaga,  where  all  the  species 
appear  to  be  peculiar.  The  extreme  isolation  of  the  scanty  water 
supplies  may  perhaps  account  in  some  degree  for  this.  The  compara- 
tively large  proportion  of  the  coprophagous  species  (in  the  list)  is  no 
doubt  to  be  explained  by  the  universality  of  their  pabulum,  and  by  the 
little  search  requisite  for  them.  Next  to  these,  or  even  more  numerous, 
are  the  Tenebrionidse,  which  at  once  mark  out  the  desert  character  of 
the  fauna,  especially  when  contrasted  with  the  almost  utter  absence  of 
the  Phytophaga.  It  is  in  the  Tenebrionidae  that  I  have  found  the 
greatest  number  of  new  species,  some  of  which  are  of  extreme  interest 
The  little  genus  of  nocturnal  Lamellicomes,  Pachydema^  also  would 
seem  to  be  probably  rich  in  species  in  the  desert,  for  the  four  described 
are  all  very  closely  allied  to  P.  Saulcyi^  Reiche,  though  abundantly 
distinct  from  it."  Reference  is  also  made  to  the  magnificent  series  of 
170,000  specimens  collected  by  M.  Ch.  Piochard  de  la  BrAlerie  in  Syria 
and  Palestine.* 

The  most  prominent  of  the  Hymenoptera  are  the  hornets  and  ants, 
the  former  being  especially  abundant  on  a  markh  bush  in  Wadi  Gnai, 
while  the  latter  are  ubiquitous  in  their  distribution.  The  traveller  in 
Sinai,  if  sleeping  on  the  ground,  is  liable  to  much  annoyance  from 
these  insects,  which  in  serried  masses  invade  the  tents;  on  one  occasion 
they  could  only  be  stopped  by  digging  trenches,  and  burying  the 
invaders  as  they  advanced,  and  on  another  a  long  unbroken  band  of  these 
insects  was  observed  stretching  across  the  broad  valley  of  Sa'al. 


CHAPTER  VI. 
ECONOMIC  NOTES. 

A  very  deep  interest  has  been  evident  during  the  last  few  years  in 
the  revival  of  the  ancient  mining  industry  which  formerly  existed  in  the 
Eastern  Desert  of  Egj'pt,  and  although  during  the  preliminary  studies 
in  Eastern  Sinai  no  actual  gold  mines  have  been  discovered,  the 
occurrence  of  ancient  copper  workings  at  widely  separated  localities 

*  A  valuable  oollection  of  ioMcts  has  reoently  beea  made  by  Herr  Quyot,  but  the  results  have 
not  yet  been  fully  worked  out. 
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and  the  similarity  which  exists  between  the  rocks  of  Sinai  and  the 
Egyptian  Desert,  warrant  the  assumption  that  gold  may  also  be  found 
in  the  peninsula. 

In  Egypt  proper  between  the  22nd  and  28th  parallels  of  north  latitude 
Gold  is  now  known  to  be  widely  distributed  in  both  the  older  sedimen- 
tary and  plutonic  rocks,  and  more  especially  in  the  neighbourhood  of, 
or  actually  in  the  less  acid  granites  (hornblende-granites),  quartz- 
diorites,  and  diorites  which  often  appear  to  form  well-defined  zones, 
near  the  junction  of  the  granites  with  the  ancient  sedimentaries.  As 
rocks  of  the  last-named  type  are  largely  developed  in  Eastern  Sinai, 
(see  appended  maps),  it  is  hoped  that  a  record  of  their  distribution 
may  prove  of  material  aid  to  the  prospector. 

In  many  cases  despite  the  large  number  of  ancient  workings,  it  has 
been  most  difficult  to  obtain  even  traces  of  Gold  at  the  surface,  but 
deeper  excavations  have  led  to  the  finding  of  rich  ore  bodies  in 
some  of  the  Egyptian  mines.  The  want  of  superficial  deposits  is 
largely  accounted  for  by  the  removal  of  the  outcrops  and  weathered 
portions  of  auriferous  bodies  by  the  ancients,  and  in  any  case  patient 
search  and  study  of  the  various  formations  has  been  necessary  to 
locate  the  old  shutes  ;  such  work  does  not  come  within  the  functions 
of  a  rapid  geological  survey,  whose  object  must  be  to  lay  a  wide 
general  foundation  on  which  more  detailed  research  may  be  based. 

Summarizing  with  regard  to  the  occurrence  of  gold  in  Sinai  it  may 
be  stated : — 

1.  That  the  similarity  of  the  formations  to  those  of  the  Eastern 
Deserts  of  Egypt  is  a  hopeful  indication  that  auriferous  deposits  will 
occur. 

2.  Only  a  systematic  search  by  prospectors  can  prove  the  existence 
or  non-existence  of  gold. 

3.  In  concluding  this  note  on  gold  the  quartz  region  near  the  foot 

of  Gebel  Abu  Mesud  may  be  indicated  as  one  of  the  most  likely  spots 
at  which  to  commence  such  an  exploration. 

From  time  to  time  expeditions  have  been  made  by  various  exploring 
parties  into  the  Sinai  Peninsula,  but  unfortunately  but  little  of  their 
data  has  been  published. 

The  following  lines  are  inserted  here  to  draw  attention  to  a  few  facts 
or  statements  which  have  been  made  by  these  explorers ;  the  opinions 
expressed  have  been  more  or  less  indefinite,  and  are  therefore  excluded 
frcMn  this  Report.  Some  of  the  verbal  information  which  has  been 
given  to  the  writer  from  time  to  time  leads  him  to  suppose  that  there 
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exist  many  ancient  mining  centres  for  copper,  but  without  having  had 
an  opportunity  to  corroborate  such  evidence,  it  is  scarcely  within  his 
comj)etence  to  insert  the  same  here. 

Referring  to  the  analysis  of  samples  included  in  this  Report,  it  must 
be  noted  that  these  are  merely  surface  specimens  broken  off  from 
formations  noticed  during  a  rapid  reconnaisance  survey,  and  are  not 
intended  to  mdicate  the  relative  values  of  such,  but  the  analyses 
warrant  the  hope  that  there  may  be  extensive  formations  which,  under 
suitable  conditions,  may  prove  of  commercial  value  and  at  least  are 
interesting  as  proving  that  various  mineral  products  do  exist  in  the 
Sinai  Peninsula. 

Copper. — ^Whereas  the  probability  of  the  discovery  of  gold  can  only 
be  inferred,  ores  of  Copper  are  certainly  present,  not  only  on  the 
western,  but  also  on  the  eastern  side  of  the  peninsula.  This  is  notably 
the  case  in  the  neighbourhood  of  the  plain  of  Senned,  near  Wadi  Khosh 
Dhaba,  where  workings  were  discovered  by  Mr.  Holland  in  1868 
(position  shown  on  Ordnance  Survey  map).  He  states  (p.  224  of 
the  Ordnance  Survey  Reix)rt),  that  "my  attention  was  attracted  by 
numerous  small  pieces  of  blue  carbonate  of  copper  which  had  evidently 
been  brought  there.  I  traced  them  up  to  the  foot  of  a  rock,  and 
finding  that  they  ceased,  I  dug  a  hole  there,  and  came  upon  a  slag  heap 
and  broken  twj^ers  exactly  similar  to  those  found  at  Wady  Nasb.  My 
Arab,  Salem,  then  told  me  that  he  could  take  me  to  the  place  where 
the  blue  stones  came  from,  and  he  conducted  me  to  a  dyke  which  had 
been  excavated  more  or  less  for  a  distance  of  nearly  two  miles,  and 
which  was  exceedingly  rich  in  the  blue  carbonate.  The  circumstance 
of  this  dyke  occurring  in  the  syenite  renders  it  probable  that  the 
ore  smelted  at  the  other  places  named  was  found  in  the  same  rock." 

Holland  also  made  an  interesting  discovery  "in  a  curious  way  in  1868, 
on  the  coast  of  the  Gulf  of  Akaba,  ahnost  opposite  the  island  of 
Tiran.  As  I  was  walking  down  the  coast  and  crossing  a  watercourse  I 
picked  up  two  flakes  of  flint.  This  led  me  to  trace  up  the  watercourse 
to  a  low  hill,  on  which  I  found  several  heaps  of  slag  and  other  flints. 
There  was  also  a  good  deal  of  copper  here.  A  little  north  of  Sherm 
I  once  found  several  pieces  of  carbonate  of  coj)per  in  a  wady  bed,  but 
was  not  able  to  follow  it  up.  It  is  possible  that  the  ore  came  from 
there." 

The  writer  of  this  memoir  had  a  similar  experience,  finding  nu- 
merous pieces  of  copper  slag  on  a  raised  coral  reef  near  the  sea  a  little 
south  of  Nebk,  an   occurrence  which   led  to   this  nuncirul  being  kept 
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specially  in  view  during  this  portion  of  the  work,  and  to  the  geneml 
conclusion  that  copper  ores  were  present  in  the  hills  to  the  west  of 
the  plain  between  Nebk  and  Sherm. 

Near  Nebk  in  the  Wadi  Samra  a  syndicate  did  for  a  time  conduct 
prospecting  operations,  but  these  have  since  been  abandoned.  Some 
specimens  of  silicate  of  copper  coming  from  this  spot  are  exhibited  in 
the  Geological  Museum  of  Cairo. 

The  above  are  the  two  regions  in  Eastern  Sinai  where  copper  ores 
have  been  recorded,  but  those  on  the  western  side  have  attracted  most 
attention,  lx)th  in  ancient  and  modem  times.  Visited  by  RuppeU,* 
in  1822,  on  behalf  of  Mehemet  Ali  Pasha,  he  located  them  near  Wadi 
Nasb,  in  lat.  29"^  8'  north  and  50°  55'  E.  long.  Here  enormous  work- 
ings were  found  in  the  sandstone,  and  a  sample  smelted  yielded  18  per 
cent,  of  pure  copper,  the  same  amount  being  found  in  the  ferruginous 
slag  produced,  while  a  garlic  odour  emitted  during  the  o|>eration 
suggested  the  presence  of  arsenical  compounds. 

Russegger,f  when  passing  this  locality  in  1 838,  was  not  aware  of 
the  existence  of  copper  ores,  but  discovered  the  presence  of  iron  and 
manganese  deposits  in  the  sandstone,  which  had  obviously  been  worked 
in  ancient  times. 

In  1845  Lepsius  found  copper-bearing  sandstone  and  fragments  of 
copper  at  Bir  Nasb,  but  was  unable  to  trace  the  workings  described  by 
Riippell. 

The  general  results  obtained  were  analyzed  by  Dr.  Fr.  Gensler,J  w  ho 
concluded : — 

1.  The  minerals  of  economic  value  in  Sinai  were  copper,  iron  and 
manganese  ores,  speissglanz,  and  turquoise. 

2.  Only  the  copper  ores  could  be  regarded  as  of  considerable,  in 
fact  of  uncommon  development  (in  betriichtlicher,  ja  in  ungewohnlich 
grosser  Miichtigkeit  kommcn  dort  nnr  Kupfererzlager  vor).  In  Wadi 
Nasb  these  are  visible,  and  their  presence  in  Wadi  Maghara  may  be 
inferred  in  view  of  the  specimens  obtained  by  Lepsius. 

From  the  archajologiail  study  of  the.  famous  inscriptions  at  Sarabit 
el  Khadim  it  is  higlily  probable  that  the  word  ''  Mafkat,"  therein  so 
frequently  repeated  refers  to  copper,  and  that  the  Egyptians  had  made 
this  metal  the  main  object  of  their  research.  It  is  of  deep  interest  to 
notice  that  while  Mafkat  is  the  only  mineral  described  in  an  mscription 


•  RCppell  :  "KoiKe  in  Nubien,  etr."  p.  204,  1822. 

t  U08SEGOEU,  '-Hoise  in  UuWKij^ypten,  auf  dem  Halbinsel  Sinai,  &c."  p.  2i6,  &c. 

X  "Zeit«;hrift  fiir  Aegyptische  Sprache"  Oct.,  Nov.  1870,  p.  137-150. 
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o£  Amenemhat  III.  *  at  Sarabit  el  Khadim,  in  another  of  Rameses  III.  f 
enumerating  the  products  of  the  land  of  Punt  or  Arabia  Petraea, 
Mafkat  is  omitted,  only  Rami  anta  (gum)  and^w/  (wood)  bemg  men- 
tioned. It  is  also  noticeable  that  the  last  record  on  the  plateau  of 
Sarabit  el  Khadim  dates  from  the  reign  of  the  last  king  of  the  19th 
dynasty,  while  J  the  20th  begins  with  Rameses  III ;  it  therefore  ap- 
pears probable  that  this  warlike  monarch  abandoned  the  mines  owing 
to  increasing  difficulties  in  connection  with  fuel,  obtaining  his  supplies 
from  other  sources.  The  general  discussion  as  to  the  reasons  why 
Mafkat  should  be  regarded  as  pure  copper  wiU  be  found  in  Dr.  Gensler's 
paper  above-mentioned. 

Holland  (loc.  cit.  p.  224)  has  suggested  that  this  copper-ore  may 
have  been  used  solely  for  producing  the  beautiful  blue  glazes  of  the 
Egyptian  ware,  but  the  importance  of  "Mafkat"  in  the  inscriptions, 
where  it  takes  fourth  place  in  the  lists  of  minerals  given,  bemg  only 
preceded  by  gold,  silver,  and  "chebset,"  pouits  rather  to  actual  metallic 
copper  having  been  the  quest.  Other  localities  for  copper  slag  have 
been  noted  by  Holland,  and  in  1898-99  the  district  was  re-visited  by 
Barron,  of  the  Geological  Survey  of  Egypt,  who  has  dealt  with  this 
question  in  his  memoir  on  Western  Sinai. 

It  will  be  seen  from  the  above  remarks  that  cop|)er  ores  play  an 
important  part  in  Sinai,  and  are  more  especially  develoj)ed  at  three 
points: — 

1.  In  the  neighbourhood  of  the  northern  Wadi  Nasb. 

2.  Near  the  plain  of  Senned. 

3.  In  the  hills  west  of  the  Nebk-Sherm  plain. 

Manganese. — In  addition  to  the  copper  ores,  Sinai  is  known  to 
contain  those  of  iron  and  manganese,  these  being  especially  developed 
on  the  western  side  of  Sinai,  where  they  have  been  studied  by  Barron. 
The  analyses  of  the  samples  collected  by  him  from  Wadis  Malha  and 
Hallig  (see  attached  list)  show  manganese  ores  with  over  60  per  cent. 
of  manganese.  On  the  eastern  side  no  such  percentages  have  been 
obtained,  though  one  of  the  occurrences  is  of  considerable  interest. 
As  remarked  elsewhere,  the  cliifs  at  Sherm  are  remarkable  for  their 
peculiar  colouring,  and  an  examination  showed  that  they  were  com- 
posed of  pebbles  cemented  by  the   hydrated  oxide    of    manganese. 


•  Lepsius,  "Denkmaler  11."  U4  q.  lin.  7. 

t  Lepsius,  "Denkmaler  III."  210.  a. 

X  Lepsius.  "Brief e  au8  Aot^ypten,"  p.  537. 
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o£  Amenemhat  III.  *  at  Sarabit  el  Khadim,  in  another  of  Rameses  III.  f 
enumerating  the  products  of  the  land  of  Punt  or  Arabia  Petrcea, 
Mafkat  is  omitted,  only  Rami  anta  (gum)  and^u^  (wood)  being  men- 
tioned. It  is  also  noticeable  that  the  last  record  on  the  pkteau  of 
Sarabit  el  Khadim  dates  from  the  reign  of  the  last  king  of  the  19th 
dynasty,  while  J  the  20th  begins  with  Rameses  III ;  it  therefore  ap- 
pears probable  that  this  warlike  monarch  abandoned  the  mines  owing 
to  increasing  difficulties  in  connection  with  fuel,  obtaining  his  supplies 
from  other  sources.  The  general  discussion  as  to  the  reasons  why 
Mafkat  should  be  regarded  as  pure  copper  wiU  be  found  in  Dr.  Gensler's 
paper  above-mentioned. 

Holland  (loc.  cit.  p.  224)  has  suggested  that  this  copper-ore  may 
have  been  used  solely  for  producing  the  beautiful  blue  glazes  of  the 
Egyptian  ware,  but  the  importance  of  "Mafkat"  in  the  inscriptions, 
where  it  takes  fourth  place  in  the  lists  of  minerals  given,  being  only 
preceded  by  gold,  silver,  and  "chebset,"  points  rather  to  actual  metallic 
copper  having  been  the  quest.  Other  localities  for  copper  slag  have 
been  noted  by  Holland,  and  in  1898-99  the  district  was  re-visited  by 
Barron,  of  the  Geological  Survey  of  Egypt,  who  has  dealt  with  this 
question  in  his  memoir  on  Western  Sinai. 

It  will  be  seen  from  the  above  remarks  that  copper  ores  play  an 
important  part  in  Sinai,  and  are  more  especially  develoi>ed  at  three 
points: — 

1.  In  the  neighbourhood  of  the  northern  Wadi  Nasb. 

2.  Near  the  plain  of  Senned. 

3.  In  the  hills  west  of  the  Nebk-Sherm  plain. 

Manganese. — In  addition  to  the  copper  ores,  Sinai  is  known  to 
contain  those  of  iron  and  manganese,  these  being  especially  developed 
on  the  western  side  of  Sinai,  where  they  have  been  studied  by  Barron. 
The  analyses  of  the  samples  collected  by  him  from  Wadis  Malha  and 
Hallig  (see  attached  list)  show  manganese  ores  with  over  60  per  cent, 
of  manganese.  On  the  eastern  side  no  such  percentages  have  been 
obtained,  though  one  of  the  occurrences  is  of  considerable  interest. 
As  remarked  elsewhere,  the  cliffs  at  Sherm  are  remarkable  for  their 
I)eculiar  colouring,  and  an  examination  showed  that  they  were  com- 
posed of  pebbles  cemented  by  the   hydrated  oxide    of    manganese. 


•  Lepsius,  "Denkmaler  11."  144  q.  lin.  7. 

t  Lepsius,  '*Denkmaler  III."  210.  a. 

J  Lepsius.  "Brief e  aua  Aegypten,"  p.  537. 
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psilomelane.     Of  this   deposit  typical  samples  have  been  analyzed  by 
Lucas  with  the  following  results : 

I.  Manganiferous  gravel  from  summit  of  cliflE  above  Sherm. 

II.  Ferruginous  bed,  base  of  manganiferous  gravel,  Sherm. 


Silica  and  insoluble 

Iron  and  aluminium  oxides 

Man^i^nese  dioxide 

Lime 

Magnesia 

Loss  on  Ignition 


In  view  of  the  frequent  presence  of  Cobalt  in  association  with 
psilomelane,  the  former  was  specially  sought  for,  but  proved  to  be 
entirely  absent. 

This  manganiferous  deposit  caps  the  cliff  which  borders  the 
southern  end  of  Sherm  harbour  and  the  large  bay  to  the  south  ; 
it  probably  has  a  certain  extension  inland,  naturally  suggesting  the 
presence  of  some  rich  manganese-bearing  area,  now  hidden  under  the 
granite  detritus  which  covers  the  plateau  west  of  Sherm.  The  flying 
traverses  taken  across  the  plateau  failed  to  locate  such  beds  in  situ. 

When  ascending  Gebel  Ashara,  psilomelane  was  obtained  in  a  vein 
traversing  the  granite,  the  analysis  yielding  the  following  result : — 

% 

Silica  and  insoluble  . . .  • 40"4:2 

Iron  and  aluminium  oxides 4*92 

Manganese  dioxide 50*04 

Lime.  • trace. 

Magnesia „ 

Loss  on  Ignition 9*46 

10^841 

It  may  therefore  be  generally  stated  : — 

P  Manganese  dioxide  is  present  hi  the  granite  of  the  Sinai  region. 

2^  By  concentration  it  has  given  rise  to  deposits  rich  in  the  oxides, 
two  districts  being  especially  conspicuous  : — 

(a)  In  Western  Sinai,  in  Wadis  Malha  and  Hallig,  where,  as  shown 
by  Barron,  rich  ores  are  present  near  the  junction  of  the  Car- 
boniferous limestone  and  sandstone,  largely  existing  as  pocKets. 

*  Manganese  19  16  %. 

t  Lucas  notes  that  a  small  part  of  the  manganese  evidently  exists  in  a  lower  state  of  oxidation 
than  the  dioxide,  thus  accounting  for  the  percentage  result. 
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(b)  In  Eastern  Sinai,  at  Sherm,  where  hydrated  manganese  oxide 
forms  the  cementing  material  of  the  gravels.  Owing  to  the 
high  percentage  of  silica  (quartz)  as  tand,  concentration  would 
probably  considerably  enrich  the  product. 

Iron. — In  intimate  association  with  the  manganese  ores  of  Western 
Sinai  are  iron  ores,  samples  of  which  show  high  percentages,  and 
include  both  the  kidney  and  the  micaceous  varieties.  Whereas  in 
Wadis  Malha  and  the  northern  Xasb  and  its  iieighbourhood,  these  ores 
occur,  as  alx)ve  stated,  near  the  junction  of  the  Carboniferous  lime- 
stone and  sandstone,  in  Eastern  Sinai  they  are  present  in  the  cpiartz 
veins  which  seam  the  granite  near  the  foot  of  Gebel  Abu  Mesud, 
being  there  mainly  in  the  fonn  of  micaceous  htematite.  The  samples 
collected  at  this  spot  yielded  the  following  analyses. 

I.  Magnetite  from  Wady  Um  Agraf  : 

Silica  and  insolable .-V42 

Oxide  of  iron iMr25=()7*37  %  iron 

Oxide  of  aluminium trace. 

Lime ,, 

Magnesia „ 

II.  Haematite  in  quartz  vein,  Wadi  Um  Agraf  : 

Silica  and  insoluble 40*77 

Iron  and  aluminium  oxides 59*25 

Lime nil. 

Magnesia trace. 

Loss  on  Ignition 0*51) 

lOO.iU 

III.  Limonite  in  quartz  vein,  Wadi  Um  Agraf  : 

Silica  and  insoluble 4*90 

Oxide  of  iron 92*20 

Oxide  of  aluminium trace. 

Lime 

Magnesia „ 

Loss  on  Ignition 2'82 

99-92 


There  are  therefore  two  regions  in  Sinai  where  iron  ores  have  been 
shown  to  be  ])resent : — 

1.  In  Western    Sinai,  in  the  neighbourhood  of  the  northern  Wadi 
Nasb,  at  the  junction  of  the  Car}x)niferous  limestone  and  sandstone. 

2.  In  East(irn  Sinai  in  the  region  to  the  west  of  Gebel  Abu  Mesud, 
where  they  are  present  in  (piartz  veins  seaming  the  gi-anite. 


—  1»4  — 

Water  supply. — The  rainfall  in  Sinai  being  more  abundant  than  that 
of  the  Eastern  Desert,  the  water  question  here  is  of  minor  importance, 
those  exploring  the  region  readily  obtaining  supplies  in  the  granite 
hills  or  from  the  three  well-known  wells  at  Dahab,  Sherm,  and  Nebk. 
Similarly  for  expeditions  in  the  northern  part  of  this  area  the  oases  ^t 
El  Ain  and  Ain  El  Hudera  supply  excellent  drinking  water  ffpm 
perennial  fault-springs. 

In  addition  to  the  rock-pools  in  the  granite,  shallow  diggings  or  wells 
in  the  larger  valleys  usually  yield  good  results,  and  on  the  seashore 
there  seems  to  be  a  tendency  for  the  underground  water  to  be  ponded 
back  at  the  point  where  the  large  drainage  lines  enter  the  sea.  There 
are  actual  surface  streams  in  Wadis  Isla,  Nasb,  Kyd,  and  Hebran, 
springs  in  the  oases  already  mentioned,  wells  at  Noweiba,  Dahab, 
Nebk,  and  Sherm,  and  should  the  last-named  be  dry,  an  exceptionally 
well -protected  water-supply  exists  at  the  head  of  Wadi  Aad.  If  infor- 
mation as  to  further  details  be  required,  it  will  be  found  by  referring 
to  "Waterpools"  in  the  index. 

The  chief  water  difficulty  arises  in  visiting  the  barren  schistose 
district  between  Dahab  and  Nebk,  the  sandstone  region  south  of  Ain  el 
Hudera,  and  the  sand-swept  area  near  Ras  Mohammed. 

Sands.—  In  most  civilized  countries  the  pure  white  sands  of  the 
Upper  Nubian  sjmdstone,  which  are  sometimes  over  100  metres  thick, 
would  be  of  value  in  connection  with  glass  manufacture,  but  in  view 
of  their  isolated  position,  are  of  no  importance  from  a  practical  pouit 
of  view. 

Building  stones. — The  same  statement  holds  good  for  the  exploitation 
of  building  stones,  there  being  an  inexhaustible  supply  of  granites, 
felsites,  and  gneisses,  and  some  of  them,  like  the  delicate  gneiss  of  Gebel 
Heyala,  are  very  beautiful.  On  the  other  hand  some  highly  character- 
istic rocks  of  the  eastern  desert  of  Egj^pt,  notably  the  imperial 
porphyry,  have  not  up  to  the  present  been  recorded  from  Sinai. 

Gum. — Gum  appears  formerly  to  have  been  an  important  product  of 
Sinai,  but  has  ceased  to  be  so  owing  to  the  wholesale  destruction  of 
the  gum-bearing  sicacias  for  the  manufacture  of  charcoal,  these  trees 
being  only  now  present  in  small  numbers  at  the  foot  of  the  granite 
hills  or  in  the  maui  valleys.  In  view  of  the  large  supply  of  this 
product  from  the  Sudan,  it  is  very  unlikely  that  even  extended  re- 
planting would  yield  any  results  of  economic  value. 


II— GJ-EOHiOGJ-^y. 


Speaking  in  the  broadest  sense,  the  geological  structure  of  Eastern 
Sinai  is  comparatively  simple,  the  hill  districts  of  the  southern  portion 
being  entirely  composed  of  igneous  and  metamorphic  rocks;  north  of 
Wadi  Nasb  these  are  capped  by  Nubian  sandstone,  which  itself  is  over- 
laid by  limestones  of  Cenomanian  age.  Owing  to  faulting  and  rift 
formation,  this  simple  succession  is,  however,  considerably  disturbed, 
the  result  being  the  production  of  extremely  complex  toix)grai)hical 
conditions.  The  most  important  feature  outside  the  hill-region  is  the 
plain  between  Nebk  and  Sherm,  in  which,  in  addition  to  the  superficial 
gravel  deposits  and  coral  reef,  are  some  important  strata  of  Miocene  age. 
In  addition,  a  large  number  of  interesting  beds  of  gravel  occur  in  the 
mountain  valleys. 

The  geology  will  be  treated  mider  the  following  heads: 

Chapter  VIII. — Pebble  gravels,  travertine,  etc. 
„  IX . — Coral-reefs. 

„  X. — Miocene  strata. 

„  XI. — Cretaceous   limestones  of   (Cenomanian    age  and   Nubian 

sandstone. 
„  XII.— rlgneous  rocks. 

„        XIII  — Ancient  sedimentaries  and  contact  changes. 


CHAPTER  VII. 
PEBBLE  GRAVELS,  TRAVERTINE,  ETC. 

A. — Pebble  gravels  and  Tkavertine. 

Nothing  will  strike  the  observant  traveller  more  forcibly  on  entering 
the  narrow  gorges  in  the  Smai  hills  than  the  great  development  of 
terraces  of  gravel  in  the  principal  valleys,  these  being  often  over 
20  metres  in  height,  and  composed  either  of  materials  of  different 
consistency  very  roughly  stratified,  or  still  more  often  of  the  debris  of 
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the  igneous  hills  mixed  together  in  a  more  or  less  chaotic  manner. 
Fraas  was  especially  impressed  by  these  occurrences,  which  he  could 
only  presume  were  the  moraines  left  by  former  glaciers  (though  as  to 
their  age  he  could  say  nothing),  an  idea  which  is  not  really  so  far- 
fetched as  might  appear,  a.s  even  at  the  present  time  snow  lingers  on 
the  summits  of  the  Sinai  hills,  sometimes  for  days  together.  Thus  in 
December  1898,  when  we  ascended  Gebel  Sabbagh,  it  was  covered  with 
a  coating  of  snow  which  had  not  disappeared  after  several  days  of 
sunshme,  the  temperature  at  the  smnmit  at  midday  barely  exceeding 
0**  Centigrade.  If  the  tem])eniture  here  were  reduced  to  the  same 
extent  as  it  would  be  in  Europe  during  the  Glacial  Period,  a  small 
amount  of  neve  would  have  accumulated  in  the  higher  mountains,  and 
the  increased  torrent-action  resulting  therefrom  might  well  have  been 
a  factor  in  the  formation  of  these  deposits. 

When  Wadi  Isla  leaves  the  hills  and  enters  the  plain  of  El  Qa'a  it 
is  contuiued  for  a  short  distance  between  cliffs  of  boulders  1 0  metres 
high,  clearly  showing  that  denudation  now  exceeds  deposition,  and 
indirectly  proving  that  the  area  had  undergone  elevation.  At  points 
where  the  valley  expands,  or  near  the  entry  of  side-valleys,  as  opposite 
Wadi  Emlaha,  the  same  cliffs  of  pebblii-gravels  are  present,  generally 
cut  back  into  a  vertical  precipice  consisting  of  boulders  of  the  igneous 
rocks  of  the  district  of  the  most  varied  forms  and  sizes.  These  gravels 
(»xtend  far  over  the  plain  of  El  Qa'a  towards  Tor,  where  they  are 
found  capping  the  salty  marls  and  gypseous  limestones  at  El  Wadi 
near  that  town. 

Wadi  Nasb. — These  beds  again  reappear  on  the  other  side  of  the 
watershed  in  Wadi  Nasb  and  its  tributaries,  being  esj)ecially  noticeable 
up  Wadi  Hezaima  and  where  Wadi  Harban  enters  the  Nasb  defile,  at 
the  latter  point  being  at  least  30  metres  high,  and  crowned  with  remains 
of  ancient  buildings. 

Um  Girhat  terraces. — At  the  end  of  the  first  Nasb  ravine,  where  it 
is  crossed  by  the  Um  Girhat-Rachal  rift,  the  terraces  again  form  a  low 
plateau  on  the  northern  side,  serving  as  an  excellent  camping-ground, 
and  are  also  well  developed  between  the  drainage  lines  of  Wjulis 
Kherait  and  Matershat  which  cut  obliquely  across  the  Um  Girhat 
depression. 

Wadi  Hamra, — While  the  main  gorge  of  Wadi  Nasb  contains  but 
little  trace  of  their  existence,  they  are  again  prominent  in  the  hill- 
districts  to  the  south,  as  in  Wadi  Hamra  at  the  base  of  Gebel  Ashara. 
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Other  points  in  the  mountains  at  which  important  terraces  of  these 
gravels  occur  (which  also  form  good  camping  grounds)  are  the 
following:  at  the  junction  of  the  Wadis  Ethmoi  and  Kyd,  the  gravels 
lying  in  the  angle  between  these  two  valleys;  at  the  foot  of  Gebel  Gazala, 
where  Wadi  El  Ghim  joins  Kyd,  and  also  to  the  west  of  this  point, 
bounding  Wadi  Kyd  itself;  at  the  junction  of  Wadis  Marua  and  Humr, 
and  especially  well  marked  at  the  base  of  the  higher  ranges  in  Wadi 
Ethmoi.  On  issuing  into  the  sea-coast  plain  north  of  Nebk,  these  beds 
are  found  overlying  coral  limestone  at  Ras  Atantur,  rounded  pieces  of 
granite  and  schist  being  also  mixed  with  the  Astraean  corals,  Laganum^ 
Tridacnay  etc.,  which  form  the  summit  of  the  reef.  These  gravels, 
which  from  this  locality  dip  gently  to  the  south-west  and  occupy  the 
plain  region  up  to  the  foot  of  the  hills,  are  consequently  not  earlier' 
than  Pleistocene  in  age. 

Terraces  at  mouth  of  Wadi  Kyd. — At  the  mouth  of  Wadi  Kyd  are 
two  remarkable  flat- topped  terraces  at  levels  of  23  metres  and  31  metres 
respectively,  and  also  traces  of  a  third  at  a  still  greater  elevation  are 
visible.  These  consist  of  a  thin  deposit  of  pebbles  and  boulders  (many 
of  which  are  over  a  metre  in  diameter)  lying  on  the  older  rocks;  those  of 
granitic  origin  rest  mainly  on  the  slopes,  while  the  dark  basic  rocks  are 
spread  on  their  upper  surfaces.  It  seems  difficult  to  account  for  these 
characteristics  except  on  the  assumption  that  they  are  in  reality  a  series 
of  raised  beaches,  whose  presence  at  these  levels  suggests  recent  elevation 
of  the  whole  district. 

Higher  up  Wadi  Kyd  there  is  a  gravel  ridge  stretching  haKway 
across  the  valley  at  a  point  where  El  Beda  joins  it  from  the  west, 
Wadi  Kyd  forming  two  branches  which  pass  round  it  and  reunite  on 
the  southern  side.  Similar  terraces  are  met  with  in  the  higher  valleys 
to  the  south,  notably  at  the  head  of  Wadis  Yahamed,  Sabbagh,  Um 
Adowi,  and  forming  the  Jeraif  plateau,  while  in  many  of  the  side- 
valleys  (Um  Ekhlis,  etc.)  they  are  also  present. 

Sufficient  has  been  said  to  show  that  these  beds  occur  practically 
throughout  the  igneous  hill  region,  especially  at  the  heads  of  the  main 
valleys  and  their  junction  with  the  minor  tributaries.  These  are  pro- 
bably not  older  than  the  Pleistocene,  as  they  overlie  coral  reef 
containing  Pleistocene  shells,  and  are  characterized  by  the  fact  that 
they  contain  fragments  of  all  shapes  and  sizes  derived  from  the 
surrounding  hills,  which  are  imbedded  in  a  sandy  matrix  consisting  of 
material  of  the  same  derivation,  the  source  being  thus  strictly  local. 
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With  regard  to  the  question  of  their  origin,  it  is  only  possible  to 
suggest  considerations,  the  theory  which  commends  itself  to  the  writer 
involving  a  combination  of  two  circumstances,  viz.,  the  earth  movements 
of  which  the  region  shows  such  abundant  evidence,  and  a  great  rainfall. 

The  earth-movements  might  very  readily  have  resulted  in  temporary 
ponding  back  of  the  mountain  torrents,  when  it  is  recalled  that  the 
greater  part  of  South-eastern  Sinai  is  even  now  almost  a  closed  system, 
bounded  on  three  sides  by  mountainous  watersheds,  only  one  of  which 
is  broken  through  by  two  valleys.  With  regard  to  the  question  of 
greater  rainfall,  it  need  only  be  noted  that  at  the  present  day  the 
storms,  though  frequent  in  winter,  are  of  short  duration,  and  the 
resulting  torrents  are  active  in  the  work  of  erosion  rather  than  of 
deposition,  these  being  chiefly  engaged  in  filling  the  smaller  valleys  with 
confused  masses  of  huge  boulders,  such  as  will  be  familiar  to  every 
traveller  who  has  climbed  the  mountains  of  the  peninsula. 

But  one  of  the  most  striking  features  connected  with  these  gravel 
plateaux  is  the  perfectly  flat  nature  of  their  upper  surface  even  in  the 
upland  wadis,  a  character  quite  inconsistent  with  their  having  been 
produced  by  rushing  torrents,  but  in  accordance  with  the  hypothesis 
of  their  formation  in  ponded-back  lakes  or  marine  fjords.  The  apparent 
absence  of  any  marine  shells  renders  it  probable  that  the  detrital  beds 
of  the  central  portion  of  Sinai  are  due  to  deposition  of  the  material 
derived  from  the  surrounding  hills  in  lakes,  rather  than  to  their  accumu- 
lation in  arms  of  the  sea.  Whatever  theory  may  finally  gain 
acceptance  must  take  account  of  their  extensive  distribution,  and  the 
height  at  which  they  are  now  found,  they  sometimes  being  1200  metres 
above  sea-level. 

B. — Manganifehous  Pebble  Gravels. 

While  the  majority  of  the  bays  of  the  Akaba  coast  are  broad  inlets 
of  the  sea,  running  into  the  land  between  the  yellowish -white  limestone 
cliffs  of  the  raised  coral  series,  Sherm  is  at  once  distinguished  by  the 
red  and  black  colouring  of  the  scarp  commanding  the  bay  to  the  west 
and  south.  This  exceptional  appearance  is  due  to  the  presence  of  a 
conglomerate,  whose  constituents  are  cemented  by  the  hydrous  black  oxide 
of  manyayiese^  psilomelane,  in  places  as  much  as  four  metres  thick, 
while  underneath  are  beds  coloured  red  by  ferruginous  ochre.  These 
gravels  are  closely  connected  with  a  core  of  red  granite,  stopping 
abruptly  where  the  latter  is  no  longer  exposed  at  the  surface  to  the 
north  with  the  result  that  the  northern  cliff  is  of  a  totally  different 
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character,  consisting  of  coral-reef  forming  a  cap  to  sand-rock  of  varied 
tints.  The  manganiferous  gravels  only  seem  to  be  connected  with 
and  overlie  the  granite  at  the  point  where  the  latter  faces  the  sea, 
extending  but  a  short  distance  up  the  valleys  and  not  being  found 
south  of  the  transverse  chain  of  Zafara,  which  rises  abruptly  from  the 
plain.  This  hill,  consisting  of  sand-rock  mainly  derived  from  granite 
associated  with  massive  beds  of  sandy  limestone,  presents  a  difficult 
geological  problem,  owing  to  the  absence  of  fossils  by  which  its  age 
might  be  determined.  Although  the  manganese  beds  are  closely 
associated  with  the  granite,  and  possibly  owe  their  origin  to  the  re- 
arrangement of  Nubian  ferruginous  sands  immediately  overlying  the 
latter,  direct  proof  in  favour  of  this  hypothesis  is  wanting,  though 
sands  of  presumably  Nubian  age  form  the  base  of  the  northern  cliffs 
of  Sherm  bay.  It  is  also  interesting  to  note  that  the  Austrian 
S.S.  "Pola"  expedition  found  manganiferous  deposits  forming  on  the 
floor  of  the  Gulf  of  Akaba  itself,  the  presence  of  these  manganiferous 
beds  suggesting  the  occurrence  of  important  manganese  deposits  west 
of  Sherm,  but  our  studies  in  that  region  have  not  brought  such  to  light, 
and  the  gravel  bed  may  be  the  result  of  their  complete  denudation. 

C. — Oolitic  Valley  Deposits. 

Walther  (Die  Korallenriffe  der  Sinai  Ilalhinsel^  Bd.  XIV.  Abhandl. 
math.-})hys.  Konigl.  Sachs.  Geselhchaft  des  Wissenschxiften^  pp.  481- 
484,)  calls  attention  to  the  fact  that  near  Suez  and  especially  on  the 
border  of  the  Kyd  desert  he  found  oolitic  grains,  while  he  had  nowhere 
noted  oolitic  rocks  either  in  Sinai  or  in  the  Arabian  desert.  From  his 
examination  he  concludes  that  these  grains  met  with  especially  at  the 
mouth  of  Wadi  Dehese  are  really  a  recent  formation  in  statu  nascendi. 
A  closer  examination  showed  him  that  these  consisted  of  quartz-grains 
enclosed  in  a  calcareous  layer,  and  that  when  several  zones  were  present 
there  was  a  darker  band  between  the  inner  dark -yellow  and  outer 
clear  shell  of  calcite.  Amongst  the  minerals  noted  as  nuclei  were 
felspar,  garnet,  magnetite,  and  fragments  of  foraminifera.  His 
conclusion  is  that  the  mineral  grains  come  from  the  desert  and  have 
been  carried  by  land-winds  into  the  shallow  sea,  where  various  small 
animals  would  play  their  part  in  assisting  the  formation  of  the 
calcareous  coatings.  These  interesting  observations  can  now  be 
extended,  as  an  oolitic  rock  of  this  very  nature  is  most  extensively 
developed  among  the  hills  north  of  lias  Mohammed,  where  it  forms  a 
striking  light-coloured   oolitic  calcareous   sandstone  bounding  Wadi 
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Hashubi,  and  almost  filling  the  small  tributary  valleys,  which  are 
reduced  in  many  cases  to  narrow  caflon-like  ravines.  Walther  has 
mapped  this  as  Diinensandstein  of  Hashubi.  As  it  is  the  most  striking 
deposit  in  this  neighbourhood,  it  naturally  attracted  special  notice,  and 
it  may  be  therefore  interesting  to  give  the  notes  as  they  were  made  on 
the  ground,  stating  first  that  these  were  written  without  knowledge  of 
Walther's  result,  his  paper  being  at  the  time  with  the  party  working 
in  West  Sinai.     The  facts  noted  in  coimection  with  it  are : 

1.  The  sand-rock  consists  of  quartz  and  orthoclase  grains  similar  to 
those  of  the  wind-blown  sand  in  the  neighbourhood  cemented  by 
carbonate  of  lime,  which  in  many  places  surrounds  them  in  a  series  of 
calcareous  coats.  2.  These  strata  dip  in  every  direction,  being  often 
plastered  against  the  sides  of  the  hills,  or  forming  horizontal  beds  cut 
down  vertically  in  the  gullies.  Further,  the  sandstone  forms  the  sides 
of  Wadi  Hashubi  and  every  one  of  its  tributary  valleys,  the  ridges  of 
moderately  coarse  biotite-granite  underlying  it,  or  dykes  of  dolerite 
rising  through  it  like  islands.  In  this  area  the  sandstone  varies  in  dip 
from  horizontal  to  about  5°  and  shows  in  places  traces  of  rijyple-marhing 
and  very  fine  sun-cracks^  numerous  long  tubular  cavities,  and  somewhat 
questionable  rain-prints,  showing  maximum  depression  towards  the 
south.  The  sandrock  has  covered  the  ridge  running  south  of  Wadi 
Hashubi,  and  near  its  summit  shows  a  remarkable  fault-like  structure, 
beds  dipping  25°  S.  resting  against  horizontal  strata,  and  being  due 
probably  to  local  slipping.  In  the  lower  part  of  Wadi  Hashubi  it  is 
very  thick  and  horizontal,  in  some  places  being  strongly  current-bedded 
and  containing  lenticular  masses  of  pebbles.  The  dip  it  shows  when 
overlying  the  surface  of  the  igneous  rock  is  probably  due  to  slipping 
of  once  horizontal  beds  worn  away  below,  and  the  sandrock  has  a 
peculiar  habit  of  weathering  internally,  a  thin  external  wall  pierced  by 
small  holes  masking  a  larger  internal  cavity.  Here  well-defined  pebble 
beds  overlie  this  formation,  which  itself  rests  on  a  floor  of  granite. 

Similar  strata  were  found  to  be  present  in  the  small  side-valleys  of 
the  lower  igneous  hills  to  the  north  of  Hashubi,  the  main  valleys  being 
filled  with  long  ridges  of  the  igneous  gravels.  In  a  groove  at  the  foot 
of  Gebel  Hedemia  the  sandrock  forms  cliffs  about  10  metres  high,  but  is 
coarser  in  its  composition  than  that  of  Hashubi,  some  of  the  contained 
pebbles  of  granite  bemg  over  J  metre  long.  This  sandstone  also  occurs 
on  the  pass  between  Hedemia  and  Abuzag,  the  altitude  of  which  by 
aneroid  was  696  metres  above  sea-level.  At  the  head  of  the  valley 
running  from  this  pomt,  the  cafion-structure  is  strikingly  displayed, 
these  light-coloured  beds  forming  almost  vertical  battlemented  walls 
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(about  45  metres  high>,  overhanging  a  sandy  plateau,  which  is  again 
cut  into  by  deep,  narrow,  winding  ravines,  themselves  carried  down 
deeply  into  the  underlying  granite.  Under  Abuzag  the  terraces  appear 
horizontal,  but  there  is  some  local  variation  in  dip,  probably  due  to 
slipping.  These  upper  beds  contain  a  few  large  boulders,  (one  about 
60  em.  by  43  cm.),  but  usui;lly  the  detrital  material  does  not  exceed 
6  mm.  The  larger  boulders  in  places  give  rise  to  well-developed  but 
small  earth-pillars.  Further  north,  in  the  upper  part  of  Wadi  Awaja, 
the  sandrock  becomes  more  and  more  filled  with  detrital  matter,  coarser 
and  finer  layers  alternating  in  the  side-valleys.  On  crossing  the 
northern  pass  of  Wadi  Awaja,  the  calcareous  sandstones  disappear, 
their  place  being  taken  by  typical  boulder  terraces  of  the  ordinary 
type,  forming  walls  in  places  over  15  metres  high  and  close  to  the  pass 
containing  boulders  up  to  60  cm.  in  diameter,  but  increasing  in  size 
towards  the  lower  part  of  the  valley. 

The  origin  of  this  remarkable  deposit  is  undoubtedly  difficult  to 
explain,  the  natural  view  that  it  is  of  marine  derivation  not  being 
absolutely  confirmed  by  the  discovery  of  any  marine  organisms. 
Nevertheless  the  results  obtained  by  Walther  are  in  favour  of  this 
hypothesis,  which  would  demand  a  differential  movement  of  no  less 
than  700  metres  m  the  southern  end  of  the  peninsula  during  compara- 
tively recent  times,  a  result  which,  however  startling,  is  in  accordance 
with  other  evidence  from  neighbouring  regions. 

D. — Gravels  cembntbd  by  Caloite. 

While  in  the  Dahab  peninsula  the  surface  is  formed  by  low  ridges 
(2  metres)  of  interstratified  small  boulders  and  coarse  gravels,  a 
second  ^terrace  lies  against  the  foothills  in  which  the  fragments  are 
larger  (over  30  cm.  in  diameter),  and  not  only  such  as  would  come 
from  the  neighbouring  coarse  granite  region,  but  more  often  syenite  and 
types  of  felsite  such  as  occur  in  the  Ferani  range.  These  gravels  which 
abut  against  the  granite  are  of  the  usual  pebble-gravel  type  referred 
to  in  A.  In  contrast  to  the  above,  there  occur  in  the  lower  part  of 
Wadi  Nasb,  and  especially  close  to  its  junction  with  Wadi  Abuksheib, 
certain  terraces  resting  on  Nubian  sandstone  and  granite,  containing 
boulders  of  syenite,  biotite- gneiss,  felsite,  and  red  granite  (often  over 
one  metre  in  diameter)  cemented  together  by  crystalline  calcite  in  the 
form  of  well-developed  scalenohedral  crystals.  This  curious  occurrence 
has  only  been  noted  in  this  neighbourhood,  and  higher  up  the  valley 
a  little  west  of  the  point  at  which  Wadi  Ra'ib  joins  Nasb,  so  that  at 
present  it  remains  a  peculiarly  local  development. 
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h. — Travertine  and  conglomerate  cemented  by  Travertine. 

The  question  as  to  the  origin  of  the  cementing  calcite  in  this  and  the 
previous  case  admits  of  at  least  three  i^ossible  solutions,  two  of  which 
would  regard  the  chemical  changes  as  still  proceeding,  while  the  third 
refers  the  action  to  effects  which  are  no  longer  in  operation.  The 
second  view  depends  upon  the  fact  that  the  felspathic  constituents  of 
diabases  are  known  to  readily  undergo  decomposition  resulting  in  the 
formation  of  calcite,  and  these  being  everywhere  abundant  as  dykes  in 
the  granite,  etc.,  might  easily  give  rise  to  soluble  bicarbonate  which 
subsequently  is  re-deposited  as  travertine.  In  support  of  this  hypo- 
thesis might  be  mentioned  the  apparently  close  connection  of  the 
calcareous  deposits  and  the  present  valleys,  though  it  would  require  an 
analysis  of  the  torrent  waters  to  show  whether  carbonate  of  lime  is  in 
sufficient  quantity  to  have  the  above-mentioned  result.  The  third 
hypothesis  assumes  that  the  depression  above-mentioned  affected  the 
Sinai  Peninsula  to  the  same  extent,  in  which  case  nearly  the  whole  of 
the  southern  valleys  would  be  submerged,  as  well  as  the  lower  part  of 
Wadi  Nasb  and  its  tributaries,  and  calcareous  deposits  might  then  be 
laid  down,  but  the  comparative  rarity  of  these  beds  renders  it  inadvisable 
to  bring  in  an  assumption  involving  wide-spread  physical  changes, 
where  a  simpler  explanation  is  available. 

Summary. 

It  will  thus  be  seen  that  the  gravels  everywhere  bear  evidence  of 
movements  of  elevation,  erosion  now  in  all  cases  exceeding  deposition, 
while  if  the  oolitic  calcareous  sandstones  are  of  marine  origin  they 
involve  a  differential  movement  of  at  least  700  metres  in  Pleistocene 
times.  It  has  further  been  shown  that  these  gravels  must  themselves  be 
of  late  origin,  as  they  overlie  coml  reefs  containing  Pleistocene  shells. 


CHAPTER  VIII. 
CORAL-REEFS. 


At  the  commencement  of  a  paper  *  alx)ve-mentioned,  occurs  the 
following  statement : — "The  shore-boundary  rich  in  corals  is  entirely 
wanting  in  the  Gulf  of  Akaba.  Only  to  the  east  of  Ras  Mohammed 
small  fringing  reefs  (Schirmriffe)  are  found  against  the  steep  slopes 
of  the  cliffs  and  more  extended  reefs  of  younger  Tertiary  age  are 


Walther,  Utc.  oit,  p.  40. 
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also  to  be  observed.  In  the  main  gulf  there  are  also  small  coral 
aggregations  at  the  mouth  o£  Wadi  Nasb  and  Wadi  Grhazaleh.  Imme- 
diately beyond  the  shore  depths  of  60  to  150  fathoms  have  been 
noted,  while  at  the  exit  of  the  Tiran  Straits,  bottom  was  only 
touched  at  594  fathoms.  Therefore  the  Gulf  of  Akaba  presents  itself 
'  as  a  deep  rift,  bounded  by  steep  slopes,  and  poor  in  reefs."  The 
same  impression  for  the  southern  end  is  left  by  a  study  of  Moresby's 
Admiralty  chart,  which  was  probably  followed  by  Prof.  Walther,  as 
the  latter  does  not  himself  a])pear  to  have  visited  the  shores  of  Akaba. 
As  a  result  of  the  present  expedition,  the  views  expressed  above  must 
be  finally  abandoned.  Skill  having  now  mapped  practically  continuous 
reef  from  Dahab  to  Ras  Mohammed,  wherever  it  was  possible  to 
observe  its  outlines  from  the  shore.  It  forms  an  almost  continuous 
fringe  which  renders  approach  to  the  coast  dangerous  for  even  small 
boats,  except  at  a  few  localities,  such  as  Dahab,  Nebk,  and  Sherm. 

The  Fringing  reef  and  Lower  Coral  series. 

The  fringing  reef  is  in  reality  one  of  the  most  conspicuous  features 
of  the  gulf,  extending  from  the  shore  as  a  white,  narrow,  usually 
submarine  ledge,  its  outer  border  being  marked  by  a  long  line  of 
surf,  beyond  which  the  water  is  of  intense  dark-blue  colour,  due  to  its 
great  depths.  Closely  associated  with  it,  but  at  a  higher  level,  is  a 
second  reef,  which  to  the  north  forms  isolated  terraces  up  to  25 
metres  high,  standing  only  a  little  way  back  from  the  water's  edge. 
The  former  is  naturally  the  one  which  attracts  the  attention  of  the 
zoologist,  but  the  latter  is  also  characterised  by  a  very  rich  and 
varied  fauna. 

Lower  Coral  series. 

The  Gulf  of  Atiba  was  first  visited  at  the  northern  end  of  the  narrow 
plain  which  bounds  the  southern  hills  of  the  peninsula  to  the  east,  a 
cliff  15  metres  high  rising  somewhat  abruptly  out  of  the  gravel  plateau 
at  Ras  Atantur.  The  hard  beds  at  the  top  of  this  ridge  are  of  coral 
limestone,,  the  Astra^an  corals  composing  it  being  very  abundant  and 
large,  {Orhicella  Forskaliana^  E.  and  H.),  while  associated  with  them 
are  round  pieces  of  granite,  schists,  and  other  igneous  fragments. 
Above  the  main  reef  is  a  thick  bed  of  large  pebbles,  mainly  igneous, 
while  below  it  are  soft,  salt-bejiring  marls,  in  one  place  containing  a 
band  of  l)roken  oysters  (see  Miocene).  At  the  foot  of  the  main  cliff 
is  a  raised  beach,  com])osed  of  large  shells,  among  wliicli    Tridacna   is 
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especially  abundant,  associated  with  Contis,  Natica^  and  many  other 
genera.  Just  above  sea-level  is  a  more  modem  beach  containing  much 
coral,  sea-urchins,  the  red  organ-pipe  coral  Tubipora^  while  red  masses  of 
Polytrema  coat  the  larger  shells.  Further  south  the  summit  of  the  main 
ridge  consisted  of  raised  beach  containing  casts  of  an  Olwa  and  bivalves, 
while  in  the  Astnean  coral  limestone  Lagamim  depressum  is  present. 
In  the  closely  consolidated  limestone  below,  many  large  spines  and 
fragments  of  sea-urchins,  the  former  of  the  com'pressed  Echinometrid 
type  (IIeterocentrotus)j  are  associated  with  large  Tridacna  and  casts  of 
Gasteropods,  the  whole  being  covered  by  a  coarse  pebble  gravel,  and 
being  of  Pleistocene  age. 

The  sea-shore  was  again  visited  at  Nebk,  where  the  coral-reef  forms 
a  flat  limestone  fringe  almost  on  the  same  level  as  the  shore  itself 
and  completely  covered  at  high  water,  no  outstanding  ridges  being 
noted  between  Kebk  and  Ras  Atantur. 

A  short  distance  to  the  south  rise  low  terraces  at  first  separated  from 
the  sea  by  a  beach  and  small  marshes,  while  close  to  the  shore  there  is 
also  a  hard  compact  ?andy  limestone,  in  which  bivalves  and  large  Gastro- 
poda are  imbedded.  The  low  cliff  formed  by  these  terraces  contains 
Heterocentrotus  spines,  Tridania^  Venus  reticulata^  L.,  Cardium  leucos- 
toma,  Bom.,  Spondyhis  artdeatns.  Chem.,  Cerithium  Ruppelli^  Phil.^ 
Pirenella  mammilata^  (Risso),  Conus  catuSj  var.,  nigropunctatus^ 
G.  B.  Sow.,  and  Conns  textiUs  L.  var.  xncarius^  Lam.,  and  Ostrea^  and  is 
capped  by  the  well-marked  Pleistocene  Astraean  corals,  these  beds  being 
evidently  identical  with  the  Aa//an?/m-bearing  strata  of  Ras  Atantur. 
A  traverse  to  the  hills  prevented  a  continuous  study  of  the  coral-reefs, 
but  they  were  again  met  with  north  of  Aad  Bay.  Here  a  calcareous 
sandstone  nearly  2  metres  thick  and  generally  dipping  2*5^  N.  E., 
forms  the  base  of  the  series,  a  very  hackly  stratum  constituting  the 
summit  of  the  terrace  consisting  essentially  of  Astrsean  corals,  in- 
numerable casts  of  Gjistropoda,  and  bivalves  mingled  with  detrital 
material,  especially  quartz  fragments.  Near  the  sea  the  reef  consists 
of  massive  limestones  contaiimig  grains  of  quartz  and  felspar,  blocks  of 
coral,  casts  of  shells,  and  perfect  examples  of  Cypra^a  ;  while  higher  up 
are  small  blocks  of  granite  and  basic  rock,  about  2  metres  in  diameter. 
About  6  metres  above  sea-level  Tridacna^  sea-urchin  spines,  Cyprcea^ 
and  the  Astnean  corals  of  single  type  bound  together  are  abundant 
and  good  Lithodomus  borings  are  noticeable.  These,  closely  associated 
with  numerous  NuUipores,  form  a  second  slielf.  The  terraces  increase 
in  importance  and  height  as  Aad  Bay  is  approached,  corals  abounding 
in  the  small  bay,  and  being  very  varied  in  character.     Turning  sUghtly 
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inland,  the  nature  of  the  strata  is  seen  to  undergo  a  change,  the  lower 
ones  being  full  of  large  oysters,  Pecten^  Laganum  depressum^  a  young 
Clypeaster  and  Echinus  verruculatuSy  associated  with  these  being  deep- 
brown  and  greenish  beds  containing  salt  similar  to  those  noted  at  the 
base  of  the  coral  reef  in  Atantur.  In  places  these  are  capped  with  a 
pebble  bed  of  granite,  diorite,  etc. 

The  best  sections  are  those  seen  immediately  north  of  Sherm,  and 
from  these  the  following  typical  succession  may  be  given,  beginning 
from  above : — 

1.  Cavernous  calcareous  limestone  (Older  Coral  Reef)  which  has 
undergone  dolomitic  alteration,  containing  Orhicella  Forskaliana^  Go- 
niastrcea  favus^  Forsk.,  and  three  other  Astrajan  types,  deloria  arahica^ 
Anadarcij  large  gasteropod  casts,  Nullipores.     Thickness  one  metre. 

2.  Coral  and  Millepore  limestone,  in  places  forming  a  small  vertical 
cliff,  and  to  the  east  changing  into  a  compact  white  chalk,  in  which  are 
casts  of  the  large  bivalve  ]^enu,s  refinilata.     Four  metres. 

3.  Oyster  and  Pecten  beds,  full  of  oysters,  Pevten  Vatsselli^  Luc/dnion 
depressmn^  and  the  smail  Echinus  verrnculatus.  These  beds  undoubtedly 
correspond  to  the  Pecten  VasselU  beds  from  kil.  152  of  the  Suez  Canal, 
which  yielded  Fourtau  Echinus  verruculafus^  Tetrodiscus  auritus^ 
Temnopleurus  toreumaticus  and  Luf/anuni  depressum^  var.  sinaiticum.  * 

4.  Brown  and  greenish  salty  marls,  possibly  Miocene. 
These  are  apparently  succeeded  by 

5.  NuUipore  rock. 

6.  Limestone  with  large  ornate  Ventis^  Cypra^a^  IVidacna  and  a 
large  Trochus. 

7.  Limestone  rich  in  Gasteropoda,  etc.,  including  the  strij)ed  Strain- 
bu^j  Conus^  Dentalium^  sea-urchin  spines  (Ileterocen trains)^  Goniastnea^ 
and  several  species  of  Funyia, 

8.  This  limestone  is  separated  from  the  sea-shore  by  two  beaches, 
the  higher  consisting  of  larger  spineless  specimens  of  Echinometra 
lucunter  associated  with  Ilaliotis^  while  the  lower  consists  of  small 
varieties  of  the  same  sea-urchin  still  covered  with  their  spines. 

Nos.  1  to  4  include  the  Older  Coral  Reef  series,  the  latter  being  the 
oldest  member  and  No.  1  the  youngest. 

Nos.  o  to  7  form  a  second  terrace,  and  compose  the  Younger  Coral 
Reef  series,  No.  7  being  younger  than  No.  1,  but  older  than  6  and  7. 
Finally,  No.  8  is  quite  recent. 


*  S't;  Fourtuii,  "  Sur  la  fauue  ochiuitique  du  ^olfe  de  Suez."  Comptob  rHiuiut*,  May  4,  11M)3. 
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These  double  terraceH  are  broken  across  by  the  broad  bay  of  Wadi 
Aad,  whose  shore  consists  of  raised  beach  crowded  with  shells  of 
the  volutiform  Strombus^  large  Pteroceras^  Terebellum^  Cerithium^  and 
many  bivalves  including  Arca^  Cticullwdj  etc.  On  the  other  side  of 
the  valley,  the  double  terraces  having  again  been  crossed,  a  small  hill 
in  the  plain  some  distance  from  the  sea  was  ascended,  and  was  found 
to  consist  of  a  semi-crystalline  hackly  limestone  in  which  the  only 
fossils  present  were  a  few  traces  of  corals  (in  which  the  calyces  are 
separated  by  coenenchyma)  and  a  Pecten.  Its  height  is  52  metres  above 
the  second  terrace  and  its  beds  are  dipping  4°  S.  E.  This  was  the 
first  case  met  with  in  Sinai  of  tilted  coral  reefs  such  as  will  be  described 
later,  the  fauna  in  which  is  usually  so  badly  preserved  as  to  render  the 
determination  of  their  geological  position  difficult. 

Returning  to  the  sea-coast  the  terraces  are  again  crossed,  these  uniting 
toward  Sherm  to  form  a  perfectly  flat  plateau  composed  of  the  Cceloria 
beds  of  the  Upper  Coral  Reef,  and  having  sandy  granitic  beds  mixed 
with  ochreous  sands  below,  while  at  the  base  are  ferruginous  strata 
containing  much  salt.  This  reef  contains  large  oysters,  Spondylus^ 
the  ornamented  Venus  and  Orblvella^  associated  with  Barnacles, 
Millepores,  and  many  badly-preserved  corals.  It  can  here  be  seen  that 
the  reef  is  unconformable  to,  and  independent  of,  the  underlying  sand- 
rock,  the  latter  dipping  4°.  While  in  Sherm  Bay  the  manganiferous 
gravels  form  the  main  portion  of  the  cliflE,  the  southern  bay  of  Merza 
El  Awaja  is  bordered  by  raised  beach  with  shells  similar  to  those  of 
Aad,  but  as  the  rocky  coast  at  the  foot  of  Gebel  Zafara  is  approached, 
the  shells  become  of  large  size,  the  shore  being  strewn  with  TridacnUy 
Fasciolaria  and  Pteroceras.  In  Gebel  Zafara  the  relations  of  the 
various  beds  are  by  no  means  easy  to  determine.  This  hill  consists 
of  sand-rock  mainly  derived  from  granite  and  strata  of  sandy  lime- 
stone in  which  no  fossils  have  been  observed,  while  the  rounded 
quartz -pebbles  in  them  reaill  those  of  the  Nubian  sandstone.  They 
dip  21°  south-west,  and  at  the  southern  base  of  the  hill  the  coarse 
granitic  sand-rock  is  overlaid  by  a  very  hackly  limestone,  from  its 
cavernous  structure  being  evidently  an  old  coral  reef.  Immediately 
to  the  south  commences  typical  "  Upper  Coral  Reef,"  underlying  which 
is  gypseous  sandrock  and  marl,  the  latter  in  places  contahiing  the 
large  Miocene  oysters  subsequently  described.  Above  these  gypseous 
beds  rounded  pebbles  and  boulders  of  red  gnuiite  and  limestone  make 
their  appearance  where  coral-reef  is  absent,  and  become  very  coarse  on 
the  summits  of  some  of  the  ridges.  In  the  reefs  themselves  are  caste 
of  a  dwarfed  volutiform  Strombus. 
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These  low  terraces  extended  between  Zafara  and  Hedemia  Bay,  the 
shore  of  the  latter  being  agam  crowded  with  a  rich  variety  of  tropical 
shells.  South  of  the  bay  they  are  rich  in  shells  including  Astnean 
corals  associated  with  small  Funifia  (including  F.  dentigera,  F.  scrti- 
posa,  and  F.  placunaria,  Gregory),  Conu^  and  Cyprwa.  The  upper 
part  of  the  series  is  composed  of  Coeloria  limestone.  Inland  rise  several 
yellow  hills  (Grebel  Asfar),  which  on  examination  are  seen  to  be  formed 
of  a  very  cavernous  limestone.  As  noted  from  the  summit  of  one  of 
these,  the  distribution  of  the  sedimentary  hills  with  regard  to  the  granite 
and  the  variable  direction  of  the  dip  suggests  that  these  limestones 
have  been  faulted  down  by  north -south  and  east- west  faults,  the 
"  Upper  Coral  Limestone  "  having  been  subsequently  laid  horizontally 
on  their  flank.  The  dip  of  the  cavernous  limestone  where  first  observed 
was  15°  south-west,  then  swinging  round  to  30°  east  (see  map).  On 
leaving  this  point,  a  second  coral  hill  to  the  south  was  visited,  the  beds 
in  which  were  tilted  at  an  angle  of  60°,  being  very  crystalline,  but 
still  containing  recognizable  oysters  and  casts  of  Pecten.  The  crushed 
appearance  of  the  beds  close  to  the  felsite  region,  and  the  presence  of 
quartz-rock,  points  to  the  existence  of  a  strong  fault  at  this  locality. 

Returning  to  Hedemia  Bay  and  following  the  coastline,  our  road  lay 
among  the  coral  reef  series,  which  forms  a  thin  covering  to  sandy  beds 
with  red  ferruginous  bands  and  lines  of  ]>ebble8  dipping  4°  south-east, 
while  in  the  small  valleys  a  flaggy  rock  of  granitic  material  also  appears 
at  the  base,  having  the  same  dip. 

The  district  l)etween  Hedemia  and  Rai^  Mohammed  Bays  is  entirely 
occupied  by  the  two  coral  terraces ;  the  Lower  Conil  Limestone  is 
crowded  with  shells,  some  species  being  locally  more  develoi>ed  than 
others.  Thus  at  one  s|X)t  the  rock  contains  flattened  sea-urchin  spines 
and  the  striped  Stroml)us  in  abundance  -  elsewhere  the  latter  is  a^^sociated 
with  Convs,  these  being  perfect  below,  but  only  in  the  form  of  casts 
near  the  sununit  of  the  lower  terrace.  The  highest  |)oint  of  the  latter 
Is  almost  entirely  occupied  by  a  Fectunndvs  bed,  alwve  it  being  over 
10  metres  of  an  unfossiliferous  hackly  limestone,  prol)ably  part  of  the 
Upper  Coral  Reef. 

The  lower  reef  north  of  Ras  Mohauimed  Bay  is  characterised  by  the 
large  size  of  the  Ga^teroixxla  present,  especially  Terehra  and  Murex] 
while  Tridnenn^  the  striped  Pechuivubis^  Denfalium,  and  many  other 
molluscs,  are  associated  with  them.  At  the  haul  of  the  bay  is  a  hill 
consisting  of  very  wind-swe])t  crystalline  limestone,  furrowed  into 
long  ridges,  the  impact  of  the  ]^ebbly  ])articles  having  apparently 
proiluced  crystallisation.      in  it  casts  of   Turho^   dtnus^   Cypnva  and 
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other  bivalves  were  still  recognizable,  associated  with  small  Fungia  and 
a  single-pored  coral  which  has  undergone  much  alteration,  internal  casts 
of  its  calyx  being  alone  present. 

The  fringing  reef  was  traced  all  round  the  outside  margin  of  the 
land,  near  Wadi  Ghazlani  being  two  metres  below  the  surface  ;  on  the 
northern  side  of  Ras  Mohammed  it  is  almost  on  shore  level,  and  though 
apparently  a  flat  limestone  surface,  is  in  reality  filled  with  small  pools 
and  depressions,  in  which  living  Ophiurids  find  a  congenial  home, 
sometimes  associated  with  l^eautif ul  crimson  Sfylasfers.  There  are  also 
near  the  shore  a  number  of  small  outgrowths  from  the  main  coral 
floor,  which  curiously  simulate  atoll  structure.  Near  the  cape  itself  the 
coast  rises,  and  from  the  summit  of  the  cliff,  the  reef  is  seen  to  form  a 
narrow  fringe  over  which  the  surf  is  constantly  breaking,  while  several 
large  blue-coloured  fishes  were  disporting  themselves  in  the  foam. 
Here  the  reef  resembles  an  open  network  structure  anTl  seems  to  be 
merely  a  thin  limestone  film  attached  to  the  sides  of  the  main  rock  and 
overhanging  the  abyss  of  deep  water. 

The  raised  beaches  and  Lower  Coral  limestone  are  well  developed  on 
the  further  flanks  of  the  low  hilly  backlx)ne  which  runs  down  the  centre 
of  the  Ras  Mohammed  peninsula,  on  its  northern  side  being  a  beach, 
chiefly  composed  of  small  Cerithin  accompanied  by  minute  Nerita  and 
bivalves.  Nearer  the  sea  the  coast  becomes  sandy,  and  further  to  the 
south-east  the  Lower  Coral  limestone  forms  a  low  ledge.  In  the  small 
rocky  bays  is  a  modern  shell-beach  composed  of  the  larger  shells,  such 
as  Tridacna  and  Pteroveras,  On  the  southern  side  extends  a  plain 
which  is  cut  off  from  an  island  by  a  long  arm  of  the  sea  ;  this  is  entirely 
composed  of  the  striped  Strombus  beds,  also  crowded  with  Pectunculus 
and  Oliva^  while  on  the  eastern  side  of  the  axis  Oliva,  Murex 
ternispina  and  other  large  forms  characterise  a  higher  beach,  these 
being  replaced  towards  the  sea  by  the  small  Cerithium^  which  is  present 
on  the  flat  shore  in  great  abundance.  The  central  axis  of  Ras  Mo- 
hammed is  composed  of  a  limestone  ridge,  which  at  its  extreme  point 
rises  to  90  metres  above  the  se^i,  and  whose  stnitji  dip  at  an  average 
angle  of  4°  south-west.  These  are  formed  of  hard  limestones  and 
cast-beds,  containing  ciists  of  corals,  Conns  (?),  Sjumdyhis  (?),  strata 
of  oolitic  nature  also  being  present.  Further  south  is  a  Nullipore 
limestone  also  containing  gasteropod  casts,  and  only  in  a  lower  ridge 
does  the  true  L'^pper  Coral  Limestone  make  its  appearance.  As  Walther 
has  remarked,  the  preservation  of  the  fossils  is  such  in  the  oldest 
reef  as  to  render  the  detennination  of  the  age  of  the  latter  very 
difficult.     The  prevalence  of  the  north-east  wind  is  well  marked  by  the 
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deep  grooves  running  parallel  to  that  direction  in  the  coral  limestone, 
which  is  also  remarkably  broken  up  by  fissures  running  mainly  in  an 
east-and-west  direction. 

.  Having  thus  dealt  with  such  details  as  are  necessary,  special  stress 
may  be  laid  on  the  following  general  points  : — 

The  coral  reefs  of  the  Gulf  of  Akaba  show  the  following  distribu- 
tion :  south  of  Aad  Bay  and  Sherm  there  are  conspicuous  tilted  coral 
hills,  and  two  hoiizontal  terraces  representing  Pleistocene  reefs  of 
different  ages.  Going  north,  between  Nebk  and  Aad  Bay,  the  two 
latter  are  alone  represented,  the  tilted  beds  being  absent.  Finally, 
north  of  Nebk,  only  the  Lower  Terrace  or  Younger  Clonil  reef  and 
the  recent  fringing  reefs  are  observed,  there  bemg  no  trace  of  raised 
coral  beds  high  on  the  sides  of  the  hills  such  as  have  been  noted  on 
the  Red  Sea  coast.  In  other  words,  the  Older  Reefs  are  only  present 
at  the  southern  end  of  the  Gulf  of  Akaba. 

Cored  Reefs  formed  in  a  region  of  elevation.  From  what  has  been 
said  above,  it  is  obvious  that  only  one  conclusion  can  be  arrived  at, 
viz.,  that  the  coral  reefs  of  the  ichole  of  this  rei/ion  have  been  formed 
during  a  movement  of  elevation^  the  oldest  one  being  at  the  same  time  the 
highest^  while  the  upper  terrace  is  composed  of  beds  ichich  are  older 
than  those  fo'^miiig  the  lower  terrace.  This  elevation  is  directly  proved 
from  the  present  height  of  the  coral  reef  to  be  at  least  200  metres  in 
amount,  and  the  question  arises,  is  it  still  being  continued  ?  For  the 
Gulf  of  Akaba,  the  answer  is  perhaps  a  slight  negative,  the  chief 
grounds  for  this  conclusion  being  the  discovery  made  by  Walther, 
that  a  reef,  probably  dead  from  its  striking  white  colour,  exists  under 
the  present  submarine  living  one,  suggesting  a  local  depression  of 
about  6  metres,  and  the  same  idea  occurred  to  me  as  an  explanation  of 
the  fact  that  so  many  inlets  from  the  gulf  are  only  intrusions  of  the 
sea  up  the  mouth  of  the  valleys. 

Thus  Ghaslani,  Sherm,  Aad,  and  Nasb  bays  are  all  of  this  nature. 
The  only  other  alternative  would  be  that  the  material  brought  down 
by  rains  from  the  hills  had  had  an  unfavourable  effect  on  the  growth 
of  the  reefs,  but  against  this  theory  many  objections  can  be  urged. 
It  therefore  appears  probable  that  a  small  local  depression  (at  present 
amounting  to  6  metres  according  to  Walther)  is  taking  place  in  the  Gulf 
of  Akaba  J  the  latter  differing  in  this  respect  from  surrounding  regions. 

It  will  now  be  of  general  interest  to  take  up  the  five  questions  which 
Walther  set  himself,  and  see  how  far  the  Gulf  of  Akaba  leads  us  to 
agree  with  or  differ  from  his  conclusions. 

1.   To  what  thickness  may  coral  reefs  attain  ?     In  this  respect  our 
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agreement  with  Professor  Walther  is  absolute,  viz.,  that  a  coral  reef 
does  n'ot  attain  any  great  thickness.  Thus  to  the  north  of  Sherm  a  bed 
mainly  composed  of  corals  just  exceeds  1  metre  in  thickness,  and  if 
the  underlying  limestones,  Pecten  beds,  etc.,  be  taken  into  account,  6 
metres  is  the  maximum  noted.  Presumably  Walther  has  inchided 
these  beds  also  when  he  gives  the  thickness  of  the  younger  reef  at 
Ras  Mohammed  as  9  metres,  and  the  older  at  about  7  metres,  while 
the  recent  reef  does  not  exceed  3  metres.  The  greatest  thickness 
of  raised  limestone  observed  on  the  gulf  is  54  metres,  yet  an  exa- 
mination of  the  component  rocks  will  show  that  in  all  these  beds 
true  coral  reefs  are  of  comparatively  rare  occurrence,  strata  composed 
of  millepores,  calcareous  algae,  and  broken  fragments  of  sea-urchins, 
mixed  with  innumerable  gasteropoda,  being  more  conspicuous  ele- 
ments. 

2.  What  is  the  basis  of  a  coral  reef  ?  On  this  point  our  results 
differ  to  a  certain  extent,  and  especially  in  one  particular  to  be  referred 
to  later.  The  upraised  reefs  give  good  opportunities  in  many  cases 
for  a  close  study  of  the  base  on  which  rests  the  limestone  of  the  coral 
series,  and  it  is  seen  that  the  latter  varies  very  widely  at  different 
localities.  Thus  at  Dahab  it  consists  of  granite  gravels  which  near 
the  junction  are  full  of  large  boulders  of  the  igneous  rocks,  while  at 
Atantur  only  soft,  salty  marls  are  visible  beneath  the  coral  limestone. 
From  Dahab  to  Atantur  no  base  rock  has  been  observed,  but  the  reef 
projects  directly  from  the  hills  composed  of  gneisses  and  hornblende- 
granite,  immediately  outside  which  the  sea  sinks  to  great  depths,  so 
that  it  is  probable  that  the  coral  has  grown  directly  on  the  detrital 
materials  derived  from  the  neighbouring  mountains.  Immediately 
north  of  Sherm,  a  junction  is  again  beautifully  displayed,  the  coral 
reef  resting  unconformably  and  horizontally  on  the  underlying  sand- 
rock  (probably  Nubian  sandstone)  which  here  dips  at  four  degrees, 
while  elsewhere  it  overlies  gypseous  sandrock  mid  marl.  Again,  near 
Hedemia  Bay,  our  field  notes  rejid:  "The  roiid  taken  lay  among  the 
coral-reef  series  which  forms  a  thin  covering  to  sandy  beds  with  red 
ferruginous  bands  and  lines  of  pebbles  dipping  four  degrees  south-east, 
while  in  the  small  valleys  a  flaggy  rock  of  granitic  materials  also 
appears  at  the  base,  having  the  same  dip."  Walther,  after  a  careful 
discussion  of  the  relations  of  the  base  to  the  con\[  reef  {loc.  cit.  pp.  496, 
498),  answers  the  above  questions  as  follows:  "  The  fossil,  and  probably 
also  the  living  coral  reefs  of  the  Sinai  Peninsula  are  based  on  the 
outcrops  (Schichten-kopfen)  of  compact  sedimentary  (the  italics  are 
ours)  rock,  they  are  wanting  on  the  soft^er  and  more  crumbly  coast- 
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rocks  of  the  Sinai  j^eninsula."  The  discussion  and  conclusion  both 
suggest  that  the  igneous  rocks  are  of  little  use  as  bases  for  reef 
formation,  but  if  this  be  the  right  interpretation  of  Walther's  view, 
strong  exception  must  be  taken  here  to  such  a  limitation,  which  would 
render  it  impossible  to  account  for  the  existence  of  the  fruiging 
reef  bordering  the  hills  south  of  Dahab.  Indeed  elsewhere,  on  the 
western  side  of  the  Red  Sea  and  on  the  eastern  border  of  Gebel  Esh, 
where  coral-reef  is  tilted  over  20°  all  along  the  sides  of  the  igneous 
hills,  the  limestone  is  only  separated  from  the  underlying  granite  by  a 
thin  granitic  conglomerate,  and  near  Qosseir  there  is  scarcely  any 
detrital  material  between  the  diabases  and  the  coral  bed  plastered 
against  them.  Instead,  therefore,  of  having  any  limitation,  we  conclude 
that  in  general,  the  deposition  of  a  coral  reef  is  practically  independent 
of  the  nature  of  the  rod'  forminij  its  base.  Our  own  experience 
now  includes  red  granite,  diabase,  sandrock,  and  marls  amongst 
the  basal  members,  with  gneiss  and  hornblende-granite  as  highly 
probable. 

3.  What  role  does  detrital  filling  material  play  in  the  living  reefs  ? 
Practically  there  is  nothing  to  add  to  Walther's  statements.  He 
very  justly  points  out  the  easily  breakable  character  of  the  madre- 
pores and  the  importance  of  the  calcareous  algae,  such  as  Lithothani' 
nium  and  LithophjUuni^  in  binding  together  the  broken  fragments  or 
forming  a  crust  over  a  sandy  floor,  on  which  basis  a  coral  reef  can  be 
built  up.  It  may  here  merely  be  further  stated  that  attention  is  also 
called  by  the  above  writer  to  the  importance  of  crabs  in  breaking  up 
the  organic  remains,  producing  the  fine  calcareous  sand  which  fills  the 
cavities  between  the  dying  coral-stems,  and  in  addition  may  be  noted 
the  abundance  of  the  red  encrusting  foraminifer  Polytrema^  the  frag- 
ments on  the  shores  of  the  gulf  being  in  places  completely  overgrown 
by  this  bright-coloured  organism. 

4.  What  alterations  do  the  reef -sediments  undergo  when  they  finally 
rise  out  of  the  water  ? 

The  effects  of  change  are  only  too  quickly  visible,  the  brilliant- 
coloured  living  reef  being  replaced  nearer  the  shore  by  the  dead-white 
surface  so  familiar  to  all  students  of  coral  deposits.  As  the  coral 
limestones  are  examined  the  observer  cannot  fail  to  be  struck  with 
the  absence  of  many  forms,  which  on  the  sea-shore  itself  seem  to  be 
the  principal  members  of  the  fauna.  In  vain  will  traces  of  crabs  be 
sought  for,  though  on  the  beach  they  occur  by  thousiinds,  while  the 
beautiful  rhyllacanthus^  the  large  lleterocentrotus^  and  many  other 
fine  sea-urchins,  are  only  represented  by  spines  in  varying  degrees  of 
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preservation.  Though  Ophiurids  fill  every  pool,  they  leave  no  record 
behind  them,  and  if  it  were  not  for  the  abundance  of  Mollusca  and 
the  corals,  but  little  would  be  left  to  recall  the  life  and  movement  of 
the  tropical  marine  fauna. 

No  doubt  this  disappearance  has  in  large  measure  to  do  with  the 
instability  of  the  aragonite  composing  the  skeletons  of  many  of  the 
above-mentioned  animals,  while  in  addition,  in  the  higher  parts  of  the 
reef,  the  progressive  formation  of  casts  from  shells  of  Strombus^  etc., 
can  be  watched  in  all  its  various  stages.  But  this  is  not  the  only 
change  to  which  a  coral  reef  is  subject,  and  the  upper  terrace  has  lost 
its  whiteness  and  taken  on  a  dusty  grey  appearance,  which  is  indicative 
of  the  further  chemical  alteration,  viz.,  the  passage  from  limestone  to 
dolomite  by  the  increase  in  magnesia. 

This  change  is  too  well  known  to  require  further  pressing  here,  and 
Walther's  analyses  show  how  far  it  has  advanced  in  some  of  the  reefs. 
As  a  result  the  coral  structure  has  become  practically  obliterated,  and 
in  the  older  reefs,  where  the  correct  identification  of  the  fossil  contents 
is  of  first  importance,  the  collector  finds  only  unidentifiable  casts,  or  at 
most  the  last  traces  of  calices  and  septa. 

5.  The  final  question — What  alteration  in  form  and  extension  of 
reefs  has  taken  place  in  the  course  of  geological  history  ? — has  been 
answered  as  far  as  possible  previously,  but  it  may  be  here  repeated, 
that  apart  from  the  tilted  limestones  whose  age  still  remains  uncertain, 
the  two  horizontal  raised  reefs  do  not  appear  to  be  older  than  the 
Pleistocene,  north  of  Nebk  the  Pleistocene  terraces,  but  little  above 
sea-level,  being  alone  present. 


CHAPTER  IX. 
MIOCENE  ROCKS. 

{Originally  published  in  Geol.  Mag.  June^  1904 ^pp,  250-252.) 

The  study  of  Egyptian  geology  during  the  last  few  years  has  thrown 
a  flood  of  light  on  the  former  extension  of  the  Mediterranean  southward 
in  Miocene  times.  Th.  Fuchs,*  in  examining  the  rich  collections  from 
the  Cairo- Suez   desert  and   the  oasis  of    Siwa,    recognized  that  the 


♦  Th.  Fuchs,   ^'Beitrage  zur   Kenntnis    der    Mioceiifuuna,  etc.,"  in  Zittel,    '^Erfordchung    der 
Libyschen  WOgte,"  p.  36. 
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Miocene  strata  had  a  close  resemblance  to  those  of  the  Vienna  Basin, 
and  corresponded  to  the  Grunder  beds  at  the  base  of  the  second  Medi- 
terranean stage,  or  the  lower  portion  of  the  Middle  Miocene.  Later 
L.H.  Mitchell  *,  when  studying  the  neighbourhood  of  Ras  Jemsa  and 
Gebel  Zeit  in  1887,  obtained  a  number  of  large  oysters,  w^hich  Meyer- 
Eymar  recognized  as  Ostrea  crassissima  and  OsU^ea  (jigantea^  and 
which  were  regarded  as  proving  the  existence  of  strata  of  Upper 
Miocene  age  along  the  western  border  of  the  Suez  Gulf.  From  these 
results  Blanckenhorn  f  concluded  that  the  Gulf  of  Suez  must  have  been  a 
Mediterranean  bay  in  Miocene  times,  and  further  noted  (Zeitsch. 
Deutsch.  Geol.  Gesell.,  Band  liii,  1901,  p.  79)  that  characteristic  Miocene 
Pectens,  viz.  Pecten  Sub-Malvinw^  occurred  in  the  collection  made  by 
Barron  at  Abu  Sha'ar.  He  further  formed  the  opinion  that  all  the 
marine  Miocene  strata  in  Egypt  were  of  the  age  assigned  to  them  by 
Fuchs  (see  also  Barron  and  Hume,  "Miocene  Rocks  in  Eastern  Desert," 
Memoir  of  Egj^pt.  Geol.  Surv.,  1902,  pp.  159-165). 

Strata  of  similar  age  were  first  found  in  the  Sinai  Peninsula  by 
Bauerman  in  1868  ("Note  on  a  Geological  Reconnaissance  in  Arabia 
Petraea,"  Quart.  Jolirn.  Geol.  Soc.,  xxv,  pp.  24  and  37),  and  were 
subsequently  examined  by  Rothpletz  ("Stratigraphisches  vonder  Sinai- 
Halbinsel,"  N.  Jahrb.  fiir  Min.,  1893,  i,  p.  103)  and  Blanckenhorn 
(Zeitsch.  Deutsch.  Geol.  Gesell.,  Bd.  liii,  1,  1901,  p.  75),  the  latter 
tracing  them  from  Wadi  Gharandel  to  the  mouth  of  Wadi  Tayiba. 
When  examining  the  southern  end  of  Eastern  Sinai,  the  present  writer 
was  surprised  to  find  beds  of  large  oysters  in  the  terraces  a  few  kilo- 
metres south  of  Sherm,  at  the  foot  of  a  marked  transverse  range,  the 
Gebel  Zafara,  these  being  especially  marked  in  Wadi  Khoraiya.  On 
comparing  these  with  the  oysters  from  the  Miocene  west  of  the  Suez 
Gulf,  there  seemed  little  doubt  that  the  species  were  identical,  but 
to  fully  establish  the  point  the  specimens  were  submitted  to 
Dr.  Blanckenhorn,  who  has  recognized  the  oysters  of  Wadi  Khoraiya  as 
Ostrea  17/7^//,  Desh.,  and  typical  Ostrea  (/wye n sis ^  yav.  setensls^  Blanck., 
while  Ostrea  Virleti  was  further  recorded  from  a  limestone  above 
brown  sands  between  Nebk  and  Sherm.  The  latter  was  evidently 
derived  from  the  older  Miocene  series,  but  is  now^  associated  with 
Pleistocene  fossils. 

In  a  paper  on  the  geologj-    of  Eastern    Sinai    (International   Geol. 

*  L.  H.  Mitchell  :  ''Uas  Genisah  and  UvhtA  Zuit :  Rt'ixjrt  on  tlicir  (teolo^y  and  IVtroleuiu"  ; 
Cairo,  1887. 

f  M.  Blanckknhorn,  "Die  Structurliiiieii  Syriena  und  ili!s  Uothoii  Meeres"  :  Uichtlioffii 
Festschrift,  Berlin,  1893. 
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Congress,  Paris,  1901)  the  writer  called  special  attention  to  the  exist- 
ence o£  certain  highly -tilted  beds  occurring  at  the  southern  end  of  the 
peninsula,  in  most  cases  standing  well  back  from  the  sea  and  having 
undergone  extreme  alteration.  South  of  Gebel  Zafara  these  are  weU 
developed,  forming  a  series  of  yellow  hills  close  to  the  junction  of  the 
igneous  rocks,  and  rising  nearly  200  metres  above  the  sea.  Here  the 
beds  have  been  tilted  to  an  extraordmary  extent,  in  some  cases  dipping 
from  30**  to  60*"  E.,  and  bemg  apparently  connected  with  a  longitudmal 
fault  of  importance.  In  the  paper  above-mentioned  it  was  further 
pointed  out  that  their  appearance  recalled  the  altered  coral  reefs  of  this 
region,  and  that  they  still  contained  oysters  and  casts  of  Pecten^  but 
their  age  was  not  then  definitely  stated.  The  identification  of  the 
oysters  of  Khoraiya  leaves  little  doubt,  however,  that  these  beds  also 
are  of  Miocene  age,  and  we  therefore  arrive  at  the  conclusion  that  the 
Older  Tilted  Reefs  at  the  sauthern  end  of  the  GulfofAkaba  are  Miocene 
in  aye  and  agree  with  those  on  the  western  side  of  the  Gulf  of  Suez. 
Dr.  Blanckenhorn  has  made  some  observations  in  sending  the  specimens 
which  it  may  be  of  interest  to  quote  here.  "It  is  to  be  assumed  that 
Lithodonms  {Bottda)  cinnamomea^  Gastrovha^na  Betzi^  oysters  of  the 
crassissima-ijinyeyisis  group,  Lucina  sp.  aff.  tiyrina,  and  corals  like 
Cyphastroia  chalcidicum^  etc.,  j)ersisted  from  Miocene  to  Pleistocene 
times  in  the  Erythraean  region  in  a  salt  'Binnensee'  situated  somewhere 
in  the  deepest  part  of  the  Gulf  of  Suez.  In  the  Upper  Pliocene  there 
was  the  second  invasion  of  Mediterranean  forms  into  the  Erythraean 
region.  At  this  point  there  came  in  Pecten  varius^  Pecten  henedictus^ 
Cerithium  conicum^  Ostrea  cucullata  and  0,  plicatula^  A?ra  laetea^  etc. 
Possibly  in  the  neighbourhood  of  Sinai  there  may  be  a  place  which 
still  contains  remains  of  this  more  contmental  transition  |)eriod  between 
the  Middle  Miocene  (Helvetian)  and  the  Upper  Pliocene.  Might  the 
N**.  4798  [this  is  the  above-mentioned  (Jstrea  yinyensis.  var.  setensis^ 
of  Wadi  Khoraiya]  be  included  here  ?" 

Having  seen  the  deposits  from  both  the  Eastern  Desert  of  Egypt 
and  Eastern  Sinai,  it  seems  to  me  impossible  to  separate  the  two,  and 
if  the  former  arc  Helvetian  the  latter  must  also  be  of  the  same  age,  so 
that  the  conclusion  is  forced  on  us  that  the  Gulf  of  Akaba  (at  least  in 
part)  was  alrciidy  occupied  by  the  sea  at  this  early  j)eriod.  The  ques- 
tion thus  opened  is  a  wide  one,  and  whatever  its  solution  demands  far- 
reaching  hyphotheses.  Did  the  Miocene  sea  extend  over  the  whole 
peninsula,  and  are  these  but  faulted  relics  of  this  Mediterranean  advance, 
or  was  the  present  configuration  of  this  district  so  far  outlined  that  two 
arms  of  the  sea  already  bounded  the  Sinai  Peninsula,  though  connected 

10 
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with  the  Mediterranean  instead  of  the  Red  Sea,  as  at  the  present  day  ? 
In  the  central  Sinai  ranges  no  traces  of  such  strata  have  been  met  with 
in  the  fault- valleys,  and  the  final  answer  w^ll  probably  only  be  obtained 
when  the  plateau  of  El  Tih  has  been  more  closely  examined.  The 
other  alternative  appears  to  be  that  fault  or  rift  action  had  begun  at  a 
far  earlier  date  than  is  usually  assumed. 

In  any  case  it  can  now  be  definitely  stated  that  Miocene  strata  of 
well-marked  character  are  also  present  in  the  Gulf  of  Akaba  area, 
and  Barron  *  has  found  PecteUj  Ostrea^  and  Heterostegina  beds  of 
the  same  age  to  be  present  in  the  whole  sedimentary  area  of  the  west 
of  Sinai. 


CHAPTER  X. 
CRETACEOUS  LIMESTONES  AND  NUBIAN  SANDSTONE. 

As  previously  stated,  the  older  sedimentary  strata  only  appear  in  the 
northern  part  of  the  area  studied  by  the  Survey  (see  Plate  XXII)  where 
in  the  neighbourhood  of  Ain  el  Hudera,  they  form  an  important  element 
in  the  structure  of  the  country.  Viewed  in  broad  outline,  the  Cretaceous 
limestones  have  given  rise  to  the  rolling  upland  plateau  of  Gebel 
Gunna,  which  terminates  in  a  steep  escarpment  facing  southward  ;  but 
between  it  and  the  igneous  ranges  is  the  Nubian  sandstone  region, 
where  isolated  masses  of  white  sandrock,  now  cut  by  vertical  furrows 
to  their  very  base,  rise  as  isolated  buttresses  over  100  metres  high, 
bounded  on  all  sides  by  vertical  walls.  Between  these  extend  broad, 
smooth-surfaced  plains,  in  general  sloping  gently  northward,  due  to  a 
hard  ferruginous  bed  overlying  variously-coloured  ferruginous  sand- 
stones, which  themselves  have  been  deposited  on  a  planed-down 
surface  of  granite.  These  relations  have  been  complicated  by  the 
faulting  to  which  the  region  has  been  subject.  Owing  to  the  existence 
of  the  Ra'ib  rift,  these  strata  are  separated  from  the  sea  by  the  long 
range  of  granite  which  extends  from  Noweiba  to  Dahab,  and  similarly 
granite  hills  rise  from  among  them,  or  tongue  into  them,  in  a  bewil- 
dering manner  when  first  observed,  though  a  closer  study  renders  it 
possible  to  trace  the  various  feults  and  folds  which  have  caused  the 
complexity.     To  the  same  cause  are  due  the  outliers  of  Urn  Raiyig, 


•  The  details  will  appear  in  the  Survey  Report  on  the  western  side  of  Sinai  Peniubula. 
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Wadi  Ra'ib,  etx;.,  remnants  of  the  Cretaceous  plateau  which  have 
been  preserved  in  the  fissures,  while  the  same  beds  on  the  mountain 
summits  above  have  long  since  disappeared. 

1 . — Cretaceous  Limestones. 

The  detiiiled  section  of  these  stmta  is  obtainable  with  great 
accuracy  on  the  slopes  of  Gebel  Gunna,  and  the  following  thicknesses 
were  determined  by  aneroid  measurements.  Tlie  succession  is  as  follows, 
beginning  from  the  summit. 

ThickneHft  in  inetreu. 

(1)  Summit  of  escaq)ment  composed  of  ferruginous  lime- 
stone of  hackly  character,  having  a  well-marked  oyster-bed, 
from  which  the  fossils  could  not  he  obtained  in  recognizable 

form  owing  to  the  compact  nature  of  the  rock  * 01  A) 

(2)  Limestones,  whose  upper  h<»ds  contain  Echinohrissus  and 
Diplopodia  variolari.%  whilst  in  the  lower  one  bivalve  casts 

are  abundant 22. /> 

(3)  Limestone  with  Kxogijra  olisiporu.ais  followed  by  a 
characteristic  striped  series  of  green  marls  containing  a  typical 
Cenomanian  fauna,  viz.,  Periaster  oblong  us  (first  noted  by 
Duncan),t  Tylostoma  elatius  and  Ileterodiadema  lihyntm 3.i> 

(4)  Loose  sandstone  and  marls,  containing  largo  Kxogyra 
olisiponensis  in  abimdance 14.0 

(5)  Forming  base  of  hill  white  grits  of  the  Nubian  sandstone, 
the  uppermost  10  metres  being  more  compact,  owing  to  the 
presence  of  lime  % 200.0 

301.0 

Urn  Raiyiij. — The  outlier  of  Gebel  Um  Uaiyig  also  gives  an  excel- 
lent section  of  the  fossiliferous  beds,  the  succession  lx?ing  as  follows :  — 

Sumvt'it, 

(1)  Bedded  limestones,  from  which  no  fossils  were  obtained. 

(2)  Strata  containing  numerous  Tt/Iostoma  and  Cimdlwa^  a  cast  of 
a  Navtilus  having  also  been  obhiined.     Thickness  18  metres. 

(3)  Compact  limestone  with  large  casts  of  Tylostoma  glohosum^  in 
the  down  wash  being  numerous  ^^qquw^w^soI  Periaster  ohlongus.]  Thick- 
ness, 6  metres. 


*  These  strata  have  been  much  diHturbed,  and  have  a  mininmm  dip  of  about  30  degrees,  this 
being  due  to  faults,  which  are  prominently  developed  on  the  sides  of  Gebel  Ghlim  to  the  east. 

t  Probably  the  one  usually  classed  by  later  writers  on  Sinai  as  llemlaster  CHbicu.%.  The 
echinoderm  fauna  obtained  by  the  Survey  in  Sinai  havinjr  been  submitted  to  Prof.  J.  W.  Gregory 
for  examination^  he  has  recognized  the  following  new  species  in  the  collection  from  the 
Cenomanian  of  Jebel  Gunna:  Heterodiadema  higranHlatum,  n.  w^.,  AcantheehinojMtit  Hnmei,  n.  sp., 
Midropedina  bijfateUis,  n.  sp.,  Coptomma  gunnehenih^  n.  sp.  In  the  Um  Raiyig  collection  he  notes 
Holectijpiu  ceniymanefuls^  Guer.,  Mlcropedina  hipatellis,  n.  sp.,  Nucleolltes  daglensi*^  (Gauth.)  and 
N.  gibbota  (P.  and  G.).  See  Gregory,  Qeol,  Mag.,  No.  503.  Dec.  Vi,  vol.  Ill,  n«  5,  pp.  216-227. 

X  With  the  exception  of  the  faulted  strata  in  N°.  1,  the  dip  throughout  the  series  was  practi- 
cally nU. 
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(4)  Green,  olosely-banded  marls  consisting  almost  entirely  of  0*trea 
Mouvill^i. 

(5)  White  sandrock  of  the  Nubian  series. 

These  Cretaceous  beds  as  a  whole  forna  a  syncline,  dipping  north  at 
the  southern  end,  while  to  the  north  the  dip  is  reversed. 

Gebel  EjjibL  In  Gebel  Ejjibi  the  succession  is  very  similar,  the 
Ostrea  RouviUei^  Tylostoma  and  Periaster  beds  being  all  represented. 
These  strata  appear  to  be  repetitional,  and  the  strike  of  the  beds  is  a 
marked  curve,  with  a  westward  dip  predominating.  Blocks  derived 
from  a  bed  almost  entirely  composed  of  Ostrea  Rouvillei  were  abundant 
on  the  slopes  of  the  hill,  associated  with  large  Exogyrae  {^E,  oUsiponensis) 
and  many  fragments  of  ferruginous  sandstone. 

The  thicknesses  of  the  strata  are  as  follows : — 

Summits 

1.  Compact  limestones over  33  metres 

2.  Oolitic  and  compact  limestones „        7      „ 

3.  Compact  limestone  and  marls ,,      23      „ 

,     4.    Tylostoma^  Periaster  and  CuccxtUva  beds „      12       „ 

5.  Red,  more  sandy  bed „        1       „ 

().    Tylostoma  and  Periaster  bed „        6       „ 

7.  Beds  of  more  marly  and  ^pseous  nature  with  1  metre 

band  of  casts  of  Exogyrce „        5      „ 

8.  Brown-red  sandy  bed „        1      „ 

9.  White  friable  sandstone 

In  bed  No.  1.,  at  11  metres  above  its  base,  is  a  bed  of  small  shells 
and  sea-urchin  spines,  while  nearer  the  summit  traces  of  moUusca  are 
numerous,  but  not  sufficiently  well  preserved  for  identification. 

A  fourth  occurrence  in  a  hill  north  of  Gebel  Um  Raiyig  is  very 
similar  in  its  character,  the  faulting  having  brought  the  fossiliferous 
Cretaceous  strata  into  direct  contact  with  tlie  massive  bedded  white 
Nubian  sands.  At  the  base  of  this  hill  are  the  brown  Tylostoma 
limestones,  above  these  being  an  Exogyra  bed  with  many  sea-urchins, 
which  is  succeeded  in  its  turn  by  an  Ostrea  Rouvillei  layer. 

Separated  from  the  preceding  by  a  bivalve-cast  limestone  is  a  soft 
green  marl  weathering  red,  and  full  of  small  Erhinohrissussnid  Strombus^ 
(E.  cf.  angustior^  Gauth.,  determined  by  M.  Fourtau*),  accompanied 

*  His  remarks  on  these  specimens  are  a8  follows  : 

Ki^kinithn«3(M  near  angHtfior^  Gauthier,  from  the  Upper  Cenomanian  of  Bou  Saada.  This  species 
is  also  present  in  the  Up|>er  Cenomanian  of  Tunis.  It  would  be  more  prudent  to  regard  this  as  a 
local  variety  ai/uiica  than  as  a  new  8|)ecit*8. 

The  presitnce  of  the  Cyphvsjnm  is  also  signifioant  as  no  true  Cenomanian  Cyphosoina  has  as  yet 
been  recorded  from  Algeria  and  Tunis. 
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by  a  few  specimens  of  an  ornamental  regular  echinid.  (  Cyphosoma  aff. 
majtis.  Coq.)  The  whole  series  is  crowned  by  flaggy  and  brown  compact 
limestones,  the  latter  containing  casts  of  vertebrae.  (In  the  field-notes 
possible  signs  of  worm-tracks  and  rain-prints  were  also  mentioned). 

Mr.  BuUen-Newton  has  recently  identified  a  number  of  the  Cretaceous 
forms  above-mentioned,  and  from  Um  Raiyig  records  Strombus^  allied 
to  Arnaudt\  Peron;  Tyhhstoma  globosum^  Sharpe;  Exogyra  olisiponensis^ 
Sharpe  ;  Exogyra  afrkana^  Lam.;  Gryphcea  vesiculosa^  J.  de  C.  Sow.; 
Diplopodia  variolaris,  Brong.;  Linthia  oblonga^  d'Orb.;  Hemiaster 
scutiger,  Forbes ;  Hemiaster  Ileberti^  Coq.  and  Goniopygus  Menardi^ 
Agassiz.  From  Gebel  Gunna  he  has  recognised  Neriiup.a  mamillce^ 
Fraas,  of  which  only  one  specimen  was  obtained  by  the  writer;  Tyhstoma 
elatiusj  Coq ;  Ostrea^  probably  a  new  species,  allied  to  lignitarumj  Coq. 
and  Exogyra  olisiponensis.  He  further  notes  that  these  specimens 
appear  to  belong  entirely  to  the  upper  or  younger  division  of  the  Ce- 
nomanian  stage,  as  some  of  the  species  pass  up  into  Turonian  rocks, 
especially  in  Portugal.*  The  Sinai  beds  are  obviously  closely  related  to 
those  in  Egypt  which  were  originally  classed  by  Professor  Zittel  under 
the  name  "Africano-Syrian"  series,  and  which  have  now  been  shown  by 
many  writers  to  extend  from  Baharia  through  Gebel  Gallala  to  Sinai 
itself. 

The  Eastern  Sinai  beds  differ  in  some  respects  from  the  strata  of  the 
same  age  to  the  west,  more  especially  in  the  absence  of  two  characteristic 
Exogyra3,  E.  jiabellata  and  E.  snborbiculata^  Lmk.,  which  are  still 
found  in  great  abundance  in  Western  Sinai,  but  appear  to  l)e  markedly 
absent  in  the  beds  now  under  consideration. 

M.  Fourtau  has  recently  f  also  dealt  with  the  Cretaceous  subdivisions 
and  fauna.  He  holds  that  both  in  Egypt  and  Sinai  the  Cenomanian 
begins  below  with  chloritic  marls  containing  Hemiaster  cubicus^  Desor., 
and  Ostrea  olisiponensis^  Sharpe,  in  abundance,  the  beds  being  of 
Uraconian  age  and  corresponding  to  the  Bellusian  of  M.Choffat.  Then 
follow  limestones  and  marly  beds  with  Ostrea  africana.  The  upper 
part  is  a  siliceous  limestone  with  Heterodiadema  libycum^  Cott., 
Hemiaster  pseudo-Fovrneli^  P.  et  G.,  and  Ostrea  suborbiadata^  Lmk. 
The  resemblance  to  the  series  in  Algeria  is  very  striking.  He  con- 
siders that  the  term  "  Africano- Syrian"  is  too  limited,  the  Cenomanian 
strata  of  similar  character  ranging  more  widely  than  the  name  indicates 
and  therefore   recommends   the    use  of  the  term  "  facias  Mesogeen." 


♦  (See  Paul  Choffat  :  Syst.  ('ivtat!«|ue  de  Portu|?al,  IIWO). 

t  (Bull.  In»t.  Egyptien,  April.  1903.  i^tude  de  la  Fauna  Cr^tacique  d'Ejr>'pte,  pp.  232-347). 
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It  is  evident  that  the  higher  fossiliferous  beds  of  East  Sinai  are 
practically  at  the  junction  of  the  Turonian  and  Cenomanian  series,  the 
coming  in  of  Cyphosoma,  the  abundance  of  sea-urchins  of  the  Periaster 
type,  and  the  character  of  the  TyJostoma  species  all  pointing  in  the 
same  direction.  Among  the  latter  a  very  inflated  species  has  been 
obtained,  which  in  every  respect  resembles  the  Glohiconcha  ponderosa 
recorded  by  Coquand,  and  described  by  him  *  as  occurring  in  the 
Carentonian  (Upper  Cenomanian)  of  Tenoukla. 

If  these  beds  are  up])ermost  Cenomanian,  the  main  limestone  of  the 
escarpment  is  of  Turonian  or  even  later  date. 

NumAN  Sandstone. 

The  Nubian  sandstone  unfortunately  is  not  as  yet  of  palaeontolo- 
gical  or  economic  interest,  the  well-known  Carboniferous  limestone  of 
Wadi  Nasb  thinning  out  eastward  before  entering  our  region,  and  there 
is  therefore  no  proof  that  any  of  the  Ain  el  Hudera  sandstone  is  Carbo- 
niferous. Indeed  throughout  the  whole  o\  the  200  metres  of  sands  and 
sandstone,  no  organic  remains  of  any  kind  were  noted.  The  sandstone 
itself  falls  lithologically  into  two  series  (1)  the  white  or  variously- 
coloured  sand-rock,  and  (2)  ferruginous  sjindstones,  the  latter  forming 
the  base  of  the  series.  These  relations  were  well  seen  when  examining 
the  various  sections  observed  in  the  peninsula.  The  Nubian  sandstone 
was  first  met  with  at  the  junction  of  Wadis  Nasb  and  Shelala,  where 
it  has  been  let  down  in  the  Nasb- Shelala  rift.  It  here  consists  at 
the  base  of  variegated  banded  sandstone,  very  gritty  in  places,  and 
continuing  well-marked  purple,  pink,  and  yellowish-w^hite  bands, 
one  yellow  ferruginous  layer  being  especially  conspicuous.  The 
whole  is  dipping  12"*  north-east.  Above  these  ferruginous  beds  is  a 
thick  mass  of  sand-rock,  which  near  the  base  contains  a  number  of 
small  quartz -pebbles  up  to  12*5  mill,  in  diameter. 

Owing  to  the  compact  nature  of  this  rock,  it  overhangs  the  underlying 
strata  in  consequence  of  differential  weathering.  The  unconformable 
junction  of  the  whole  series  with  the  igneous  rocks  is  well-marked, 
the  sandstone  having  been  laid  on  a  planed-dow^n  gnuiite  surface  pene- 
trated by  a  diorite  dyke.  Tlie  great  mass  of  sandstone  which  separates 
Wadis  Shelala  from  Wadi  Rahab  is  over  100  metres  (358  ft.)  thick, 
and  dips  l(r  5  east. 

Owing  to  the  absence  of  identifiable  fossils,  it  is  im}x)ssible  to  say 
with    absolute   certaintv  that  Nul)ian  sandstone   occurs  south  of  this 


*  (Geol.  Province  Constantine  p.  178). 
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point,  but  judging  by  lithological  characteristics,  its  existence  in  Southern 
Sinai  is  highly  probable.  This  is  notably  the  case  under  the  marked 
terraces  existing  near  the  mouth  of  Wadi  Kyd,  a  yellow  sandrock 
being  here  present,  which  contains  rounded  pebbles  similar  to  those 
of  Wadi  Shelala.  North  of  Sherm,  the  coral  reef  rests  unconformably 
a»d  horizontally  on  the  underlying  sandrock,  which  there  dips  four 
degrees,  while  near  Hedemia  Bay,  the  coral-reef  series  overlies  sandy 
beds  with  red  ferruginous  bands  and  lines  of  pebbles  dipping  four 
degrees  south-east,  and  in  the  small  valleys  a  flaggy  rock  composed  of 
materials  derived  from  granite  also  appears  at  the  base,  having  the 
same  dip.  These  rocks  extend  to  the  southern  end  of  the  peninsula, 
where  a  low  hill  is  in  large  part  composed  of  southward-dipping  sands 
and  hard  ferruginous  sandstone  with  yellow  ochre,  the  whole  being 
capped  by  hard  crystalline  limestone. 

These  sandy  beds  would  have  been  unhesitatingly  referred  to  the 
Nubian  sandstone,  were  it  not  that  strata  of  very  similar  character 
alternate  with  sandy  limestones  in  the  slopes  of  Gebel  Zafara,  and 
limestones  are  never  associated  with  typical  Nubian  sandstone  in 
Eastern  Sinai.  The  probable  explanation  of  the  difficulty  appears  to 
be  that  the  Nubian  strata  are  developed  in  the  south,  but  have  been  in 
part  deimded  and  re-assorted  to  form  new  strata  of  Miocene  age,  the 
older  sandstone  having  been  preserved  owing  to  faulting  along  the  line 
of  the  Gulf  of  Akaba. 

Wadi  Ra'ib,  etc. 

As  in  Wadi  Shelala,  so  also  in  Wadis  Ra'ib  and  Dahab,  the  Nubian 
sandstone  is  found  in  the  valley  far  south  of  its  main  outcrop.  This 
is  especially  the  case  at  the  junction  of  Wadis  Dahab  (Nasb)  and 
'Abuksheib,  where  a  thick  mass  of  Nubian  sandstone  has  been  faulted 
down.  Resting  directly  on  a  sloping  platform  of  granite  and  diabase, 
it  consists  at  the  base  of  a  grauwacke,  followed  above  by  purple  sand- 
rock and  grits.  Isolated  blocks  of  the  same  nature  are  scattered  up 
the  valley,  one  of  these  in  its  centre  being  purple-coloured,  and  consisting 
of  a  very  friable  ferruginous  sandrock,  passing  rapidly  into  a  j>erfectly 
white  grit.     In  both  the  weathering  is  tabular  or  cubical  in  character. 

Nubian  Sandstonk  on  Granite  Plateau. 

The  interest  of  this  occurrence  has  already  been  emphasized  in  con- 
nection with  rift-action,  the  Nubian  sandstone  being  also  present  on  the 
summit  of  the  plateau  which  rises  300  to  500  metres  above  Wadi 


-—  150  ^ 

It  is  evident  that  the  higher  fossiliferons  beds  of  East  Sinai  are 
practically  kt  the  junction  of  the  Turonian  and  Cenomanian  series,  the 
coming  in  of  Cyphosoma^  the  abundance  of  sea-urchins  of  the  Periaster 
type,  and  the  character  of  the  TyJostoma  species  all  pointing  in  the 
same  direction.  Among  the  latter  a  very  inflated  species  has  been 
obtained,  which  in  every  respect  resembles  the  Globicoucha  jxmderosa 
recorded  by  Coquand,  and  described  by  him  *  as  occurring  in  the 
Carentonian  (Upper  Cenomanian)  of  Tenoukla. 

If  these  beds  are  uj)])ermost  Cenomanian,  the  main  limestone  of  the 
escarpment  is  of  Turonian  or  even  later  date. 

NumAN  Sandstone. 

The  Nubian  sandstone  unfortunately  is  not  as  yet  of  palaeontolo- 
gical  or  economic  interest,  the  well-known  Carboniferous  limestone  of 
Wadi  Nasb  thinning  out  e^istward  before  entering  our  region,  and  there 
is  therefore  no  proof  that  any  of  the  Ain  el  Hudera  sandstone  is  Carbo- 
niferous. Indeed  throughout  the  whole  ot  the  200  metres  of  sands  and 
sandstone,  no  organic  remains  of  any  kind  were  noted.  The  sandstone 
itself  falls  lithologically  into  two  series  (1)  the  white  or  variously- 
coloured  sand-rock,  and  (2)  ferruginous  sandstones,  the  latter  forming 
the  base  of  the  series.  These  relations  were  well  seen  when  examining 
the  various  sections  observed  in  the  peninsula.  The  Nubian  sandstone 
was  first  met  with  at  the  junction  of  Wadis  Nash  and  Shelala,  where 
it  has  been  let  down  in  the  Nasb-Shekla  rift.  It  here  consists  at 
the  base  of  variegated  banded  sandstone,  very  gritty  in  ])laces,  and 
containing  well-marked  purple,  pink,  and  yellowish-white  bands, 
one  yellow  ferruginous  layer  being  especially  cons])icuous.  The 
whole  is  dipping  12°  north-east.  Above  these  ferruginous  beds  is  a 
thick  mass  of  sand-rock,  which  near  the  base  contains  a  number  of 
small  quartz-pebbles  up  to  12*5  mill,  in  diameter. 

Owing  to  the  compact  nature  of  this  rock,  it  overhangs  the  underlying 
stratji  in  consequence  of  differential  weathering.  The  unconformable 
junction  of  the  whole  series  with  the  igneous  rocks  is  well-marked, 
the  sandstone  having  been  laid  on  a  planed-down  granite  surface  pene- 
trated by  a  diorite  dyke.  The  great  mass  of  sandstone  which  separates 
Wadis  Shelala  from  Wadi  Rahab  is  over  100  metres  (358  ft.)  thick, 
and  dips  K)*"  5  east. 

Owing  to  the  absence  of  identifiable  fossils,  it  is  impossible  to  say 
with   absolute   certaintv  that  Nubian  sandstone   occurs  south  of  this 


*  (Cfeol.  Province  Congtaiitine  p.  178). 
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point,  but  judging  by  lithological  characteristics,  its  existence  in  Southern 
Sinai  is  highly  probable.  This  is  notably  the  case  under  the  marked 
terraces  existing  near  the  mouth  of  Wadi  Kyd,  a  yellow  sandrock 
being  here  present,  which  contains  rounded  pebbles  similar  to  those 
of  Wadi  Shelala.  North  of  Sherm,  the  coral  reef  rests  unconformably 
a»d  horizontally  on  the  underlying  sandrock,  which  there  dips  four 
degrees,  while  near  Hedemia  Bay,  the  coral-reef  series  overlies  sandy 
beds  with  red  ferruginous  bands  and  lines  of  pebbles  dipping  four 
degrees  south-east,  and  in  the  small  valleys  a  flaggy  rock  composed  of 
materials  derived  from  granite  also  appears  at  the  base,  having  the 
same  dip.  These  rocks  extend  to  the  southern  end  of  the  peninsula, 
where  a  low  hill  is  in  large  part  composed  of  southward-dipping  sands 
and  hard  ferruginous  sandstone  with  yellow  ochre,  the  whole  being 
capped  by  hard  crystalline  limestone. 

These  sandy  beds  would  have  been  unhesitatingly  referred  to  the 
Nubian  sandstone,  were  it  not  that  strata  of  very  similar  character 
alternate  with  sandy  limestones  in  the  slopes  of  Gebel  Zafara,  and 
limestones  are  never  associated  with  typical  Nubian  sandstone  in 
Eastern  Sinai.  The  probable  explanation  of  the  difficulty  appears  to 
be  that  the  Nubian  strata  are  developed  in  the  south,  but  have  been  in 
part  denuded  and  re-assorted  to  form  new  strata  of  Miocene  age,  the 
older  sandstone  having  been  preserved  owing  to  faulting  along  the  line 
of  the  Gulf  of  Akaba. 

Wadi  Ra'ib,  etc. 

As  in  Wadi  Shelala,  so  also  in  Wadis  Ra'ib  and  Dahab,  the  Nubian 
sandstone  is  found  in  the  valley  far  south  of  its  main  outcrop.  This 
is  especially  the  case  at  the  junction  of  Wadis  Dahab  (Nasb)  and 
•Abuksheib,  where  a  thick  mass  of  Nubian  sandstone  has  been  faulted 
down.  Resting  directly  on  a  sloping  platform  of  granite  and  diabase, 
it  consists  at  the  base  of  a  gmuwacke,  followed  above  by  purple  sand- 
rock and  grits.  Isolated  blocks  of  the  same  nature  are  scattered  up 
the  valley,  one  of  these  in  its  centre  being  purple-coloured,  and  consisting 
of  a  very  friable  ferruginous  sandrock,  passing  rapidly  into  a  perfectly 
white  grit.     In  both  the  weathering  is  tabular  or  cubical  in  character. 

Nubian  Sandstonk  on  Gkanite  Plateau. 

The  interest  of  this  occurrence  has  already  been  emphasized  in  con- 
nection with  rift-action,  the  Nubian  sandstone  being  also  present  on  the 
summit  of  the  plateau  which  rises  300  to  500  metres  above  Wadi 
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Ra'ib,  &c.  Here  it  occurs  as  isolated  knobs  or  outliers,  being  well- 
banded,  with  red  and  yellow-coloured  stripes  ;  the  layers  are  often 
beautifully  curved,  and  the  rock  itself  is  extremely  friable.  The 
granite  has  been  planed  to  a  flat  surface,  where  the  sandstone  rests 
upon  it.  The  most  prominent  outlier  is  Gebel  Kai'emshi,  where  the 
sandstone  has  been  laid  down  on  the  granite.  At  the  base  the  beds 
almost  entirely  consist  of  irregular  quartz  grains  from  3  to  6  mill, 
diameter,  whilst  higher  up  the  rock  becomes  more  compact,  finally 
passing  into  a  white  sandgrit.  Further  north,  in  the  Berga  plain, 
these  fine-grained  white  grits  contain  beds  of  hard  ferruginous  sand- 
stone, which  give  rise  to  the  long  flat  slopes  of  Al  Fara.  There  is 
probably  a  fault  at  the  west  end  of  this  plain,  the  Nubian  beds  being 
lower  than  the  granite  ;  their  dip  is  on  the  average  2  to  3  degrees 
northward,  but  in  places  rises  to  8  degrees,  possibly  due  to  slipping. 

It  w^ould  be  wearisome  to  describe  every  section  exi)osed  in  detail, 
it  will  suffice  to  note  that  along  the  main  outcrop  of  these  beds  the 
series  consists  at  the  base  of  bright-red  and  purple  sandstone,  weather- 
ing to  a  uniform  yellow-brown  tint,  and  pnictically  miule  up  of 
sandgrains. 

In  places  bands  of  3^ellow  colour  are  intercalated,  and  in  addition 
there  is  a  complex  tiger-skin  structure,  due  to  the  alternation  of  purple 
and  white  sandstone  stripes.  Above  these  purple  and  red  beds  are 
outliers  of  white  grit,  forming  bold  masses  with  verticid  walls,  and 
often  fretted  with  a  rectangular  [)attern  of  a  very  regular  kind. 

Cannon-ball  concretions  are  also  often  present  in  the  white  grits, 
these  being  more  especially  prominent  near  the  summit  of  Gebel 
Amutamir. 

Origin  of  the  Nubian  Sandstone. 

The  origin  of  this  widely-spread  sandstone  formation  has  been 
hitherto  wrapped  in  mystery,  owing  to  the  uniformity  of  its  lithological 
conditions  and  absence  of  organic  remains.  Extending  in  Egyptian 
territory  from  its  uttermost  western  confines  in  Dakhla  Oasis  to  the 
extreme  eastern  boundary  in  Sinai,  it  cannot  be  dismissed  as  a  mere 
local  occurrence,  and  it  is  therefore  not  surprising  to  find  so  earnest  a 
student  as  Walther  stating  that  "a  careful  study  of  the  so-called  Nubian 
sandstone  has  led  me  to  the  conviction,  that  these  sandstone  beds  are 
an  a»olian  dune-formation  and  point  to  the  existence  of  paheozoic 
and  niesozoic  deserts  in   North   Africa."  *     This    view  has  been  also 

♦  (Reprint  fruui  Verhaudl.  (ies.  f.  Erdkuiide  zu  Berlin.  18H8,  N^  (J,  p.  10). 
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pressed  by  Fourtau.  *  In  neither  case,  however,  is  the  matter  discussed 
in  detail,  and  there  are  certain  reasons  which  lead  the  present  writer 
to  a  somewhat  different  conclusion  as  regards  the  origin  of  the  sand- 
stone itself. 

In  the  first  place  it  must  be  remembered  that  the  sandstone  is  always 
laid  down  on  a  planed  surface  of  the  older  rocks,  whereas  in  the  present 
desert  region  wherever  igneous  rocks  are  exposed  they  give  rise  to 
precipitous  crags  or  rolling  hills.  One  force  only  could  have  produced 
so  uniform  a  level,  and  that  is  the  invading  waters  of  an  advancing 
ocean.  It  would  appear  rather  that  the  Nubian  sandstone  is  the 
African  equivalent  of  the  terrigenous  deposits,  such  as  greensand, 
gault,  etc.,  which  in  Europe  mark  the  pa.ssage  from  continental  to 
oceanic  conditions.  That  the  sandstone  f  is  more  probably  of  marine 
origin  is  also  shown  by  the  frequent  presence  of  coarse  conglomerates 
at  its  ba.se,  the  extreme  rounding  of  the  quartz  pebbles,  and  the  rare 
presence  of  marine  shells  in  it,  as  shown  by  Dr.  Ball  at  Aswan,  J  and 
the  unbroken  passage  to  marls  containing  marine  faunas  of  definite 
age.  The  remains  of  fossil  trees  and  leaves,  and  the  existence  of  oolitic 
iron  ore  near  Wady  Haifa,  on  the  other  hand  show  that  the  continent 
was  not  far  distant. 

It  may  be  freely  admitted  that  the  continent  itself  was  probably 
under  desert  conditions.  The  brilliant  colouring  of  the  sands  below  and 
the  fine-grained  nature  of  those  above  certainly  suggest  the  existence  of 
vast  dunes  on  the  sea-lx)rder,  and  the  absence  of  any  traces  of  land- 
life  all  point  in  the  same  direction.  It  may  therefore  be  concluded 
that  the  Nubian  siuidstone  of  East  Sinai  represents  the  shallow  marine 
terrigenous  dei)osits  laid  down  during  the  depression  of  a  continent, 
taking  place  during  the  various  stages  of  the  Upper  Cretaceous,  the 
formation  extending,  so  far  as  known  at  present,  from  the  Cenomanian 
to  the  Senonian. 


('HAPTER  XI. 
IGNEOUS  ROCKS  OF  EASTERN  SINAI. 

The  complicated  and  intricate  character  of  the   Sinai  peninsula  is 
fully  reflected  in  the  igneous  rocks  composing  it,  these  in  a  limited 


♦  CompteB-Rendus,  Nov.  10,  1902. 

t  Ab  ihe  Carboniferous  sandstone,  etc.,  is  not  at  present  known  in  East  Sinai,  the  question  of  its 
origin  is  not  included  in  the  above  discussion. 
X  The  Upper  Cretaceous  species  InooeramM  CripMii,^  according  to  Dr.  Blanckenhorn. 


^ 
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space  illustrating  many  of  the  most  diflScult  problems  with  which 
petrographers  have  to  deal.  The  nature  of  their  distribution  and  the 
precipitous  forms  of  the  hills  in  which  the  best  exposures  occur,  render 
a  study  of  the  relations  less  easy  than  in  the  districts  previously 
examined  by  the  writer ;  on  the  other  hand  the  general  arrangement 
appears  to  be  the  same  on  both  sides  of  the  Red  Sea. 

On  entering  the  mountain  region  at  Wadi  Isla,  the  rock  forming 
both  sides  of  the  ravine  proved  to  be  essentially  a  biotite-gneiss^  some 
of  the  foliation  bands  being  darker  and  more  micaceous  than  the  main 
mass;  it  appears  to  agree  in  all  its  main  characteristics  with  the  low- 
country  or  gneissose  granite  previously  described  in  the  report  on  the 
Eastern  Desert  (p.  85  and  117),  which  is  also  developed  on  a  large 
scale  in  the  cataract  districts  of  the  Nile.  On  ascending  Grebels 
Hormadjan  and  Eth  Themnin,  which  border  Wadi  Isla,  their  summits 
were  found  to  be  composed  of  coarse  granite^  the  biotite-gneiss  being 
restricted  to  the  lower  slopes,  indeed  the  whole  of  the  Theman  range 
appears  to  be  of  the  former  type,  the  quartz  crystals  in  some  instances 
being  more  than  2'5  mm.  in  length.  A  similar  change  from  biotite- 
gneiss  and  hornblende-granite  to  coarse  red  granite  is  observed  when 
the  valley  itself  is  ascended,  a  granite  with  large  quartz,  red  felspar, 
and  chloritized  biotit^  taking  their  place.  The  hornblende-granite 
essentially  contains  colourless  quartz,  white  felspar  and  dark-green 
hornblende,  titanite  being  also  frequently  present  according  to  Fraas. 
The  rock  is  therefore  similar  to  the  granites  of  Aswan  and  the 
island  of  Philaj,  as  well  as  to  that  of  Gebel  Gharib  in  the  Red  Sea 
hills  *. 


Triple  Rock  Division  in  Sinai  hills. 

The  succession  noted  in  Wadi  Isla  is  repeated  throughout  the 
greater  portion  of  the  Sinai  ranges,  the  three  rock-types  above-mentioned 
being  so  frequently  associated  together  that  there  seems  to  be  some 
intimate  connection  between  them.  The  granitoid  gneiss  and 
hornblende-granite  appear  to  be  the  fundamental  rocks  of  the  central 
axis  of  the  peninsula,  the  red  granite  being  subsequent  to  these,  and 
often  shewing  structures  characteristic  of  intrusive  bosses.  Various 
localities  may  be  taken  as  type-examples,  to  illustrate  the  relations  of 
these  holocrvstiiUine  acid  and  more  foliated  members  to  each  other, 
any  prominent  variations  in  their  structure  or  relation  ships  being  also 
noted. 
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As  already  remarked,  the  striking  feature  in  the  neighbourhood 
of  Wadi  Isla  is  the  fact  that  the  summits  of  the  ranges  consist 
of  the  quartz-felspar  granite,  the  biotite-gneiss  occurring  at  the 
base;  on  the  other  hand,  in  ascending  the  valley  no  line  could  be 
drawn  between  the  gneiss  and  granite,  but  at  a  certain  point  (St.  YI. 
of  the  field-sheets  ke{)t  in  the  Survey  offices)  the  grey  speckled 
gneissose  biotite-granite  com^nences  to  be  replaced  by  the  coarse  red 
variety,  the  latter  in  many  places  containing  but  little  quartz,  or  else 
quartz  and  felspar  combined  in  about  equal  proi)ortions.  The  red 
granite  is  often  broken  up  by  joints  into  large  rectangular  blocks,  and 
is  much  veined  by  dykes  of  red  granite  and  quartz.  Further  up  the 
valley,  the  rock  becomes  more  complex,  broad  basic  bands  alternating 
with  fine-grained  types  of  the  quartz-felspar  granite.  Near  the  mouth  of 
Wadi  Um  Arag  there  is  a  particularly  fine  example  of  one  of  the  black 
dykes  traversed  by  red  granite  veins. 

The  whole  of  the  region  drained  by  Wadis  Eth  Thebt  and  Tarfa 
appears  to  be  essentially  composed  of  the  biotite-gneiss*  which  at  the 
head  of  Wadi  Tarfa  overlies  and  is  intruded  into  by  a  red^  very 
quartzose  granite^  poor  in  mica,  which  also  forms  the  main  mass  of  Fersh 
Sheikh  EJ  Arab. 

Distribution  of  ignkous  rocks. 

Owing  to  the  many  minor  variations  in  the  rock-structures,  it  was 
impossible  to  obtain  a  clear  idea  of  the  relations  of  the  main  constituents 
whilst  in  the  valleys,  and  it  w^is  only  on  ascending  the  commanding 
summit  of  Abu  Mesud  that  an  opinion  could  be  formed  as  to  the 
distribution  of  the  igneous  rocks  in  the  neighbourhood.  Here  three 
types  of  country  are  clearly  outlined.  1.  A  light-coloured  granite 
region  traversed  by  innumerable  dykes  forms  most  of  the  district 
immediately  to  the  north  of  Wadi  Xasb  and  at  the  head  of  Rahabeh, 
while  south  of  Nasb  N°  2,  the  darker  green-tinted  biotite-gneiss 
predominates.  Though  the  difference  is  very  distinctly  marked  when 
seen  from  above,  it  would  be  difficult  to  trace  the  boundaries  of  these 
two  divisions  from  the  valleys  themselves,  as  a  hornblende  syenite,f 
which  closely  resembles  the  gneiss,  is  also  present  in  the  first-named 


•  The  gueissose  «tructure  is  in  many  caaes  so  little  marked  that  in  the  field-notes  it  is  generally 
described  as  a  biotite-gninite. 

t  The  hornblendic  holocrystalline  member  is  variable  in  mineral  composition,  and  in  the 
following  remarks  is  describe<l  as  hornblende-granite  or  syenite  according  as  quarts  be  present  or 
absent. 
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area,  in  which  otherwise  the  predominant  member  is  granite.  The 
biotite-gneiss  of  the  second  division  is  in  its  turn  penetrated  by  the 
bright-coloured  red  granite  N**  3,  which  is  widely  distributed,  and  forms 
several  distinct  mountain  groups,  the  base  of  the  Abu  Mesud  plateau, 
and  the  high  peak  of  Nakhara, 

Graphic  gra'nite. 

On  leaving  the  plain  of  Rahabeh,  Wadi  Nasb  is  for  a  short  distance 
in  close  proximity  to  the  boundary  of  the  above-mentioned  regions  1 
and  2,  the  first-named  consisting  as  previously  stated  of  the  decom- 
posing light  biotite-granite  traversed  by  })arallel  dykes,  and  the  second 
being  darker  in  colour,  more  complex  in  structure,  and  richer  in 
hornblende.  One  of  the  tributaries,  Wadi  Hezaima,  entering  Wadi 
Nasb  from  the  north,  drains  a  district  which  is  mainly  composed  of  a 
coarse  decomposing  micaceous  granite,  in  places  finely  (jraphic.  This 
rock  is  continued  in  the  prominent  ranges  of  Abuksheib,  Hezaima, 
and  Beidha,  giving  the  latter  the  very  light  colour  to  which  it  owes  its 
name  (Arab,  the  white  mountain),  A  very  noticeable  feature  is  the 
weathering  of  this  rock,  deep  hollows  or  caves  having  been  formed  in 
the  boulders*.  This  may  be  due  to  several  causes,  especially  the  wearing 
away  of  the  easily  cleaved  biotite,  and  the  loosening  of  the  coarse  grains 
of  quartz  by  the  breaking  down  o£  the  more  readily  decomjX)sable 
felspars  in  the  neighbourhood  of  the  holes  thus  produced.  The  ranges 
of  hills  enclosed  in  the  angle  between  Wadis  Nasb,  Um  Ghirat,  and 
Senned,  appear  to  be  composed  of  this  biotite-granite,  as  a  rule  weather- 
ing in  rounded  masses,  but  the  rock  forming  the  summit  of  Um  Beda 
is  of  a  somewhat  drusy  character. 

When  Wadi  Um  Rachal  enters  Nasb,  the  geological  conditions  are 
much  more  complex,  purple  and  green  decom[)osing  schists  being 
intercalated  in  and  alternating  with  an  almost  graphic  granite,  which  as 
the  valley  is  ascended  is  succeeded  by  hornblende-syenite,  biotite-granite, 
and  finally  a  banded  granulite.  The  schists  (having  a  sp.  gr.  of  2.72) 
are  in  reality  a  contact-alteration,  being  composed  of  quartz,  hornblende, 
and  magnetite,  and  are  probably  altered  grits  (N°  3453)")".  The  purple 
variety  is  on  the  other  hand  composed  of  quartz,  felspar,  and  chlorite 

*  This  feature  in  graiiitr  hufi  of  laU*  arouned  attention,  and  its  origin  requires  R|)e<ial  considenition 
and  study.  See  Bonney,  "Some  eroded  Rocks  in  Corsica"  (^'Col.  Mag.  N.  S.  Dec.  V.  Vol.1,  pp.  388-392^ 
Aug.  ll»04),jind  Baron,  "Rock  Cavities  in  Granite  of  Madagascar,"  (Geol.  Mag.  Dec.  V.  Vol.  II.  pp.  17-21 
Jan.  11)05).   Obviously  the  chnnict^r  is  geographically  widespread. 

t  A    nuniher   in     hnickrts     thus   (  )   indicates  the  number  of  th«'  specimen    in    the    Cairn 

Geological  Museum. 
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with  irregularly  distributed  brownish  decomposition  products,  and 
numerous  highly  refracting  zircon-like  minerals.  Its  sp.  gr.  is  much 
lower  than  the  preceding,  being  only  2*57,  but  it  also  has  all  the 
characters  of  a  metamorphosed  grit.  (N**  4814). 

Speaking  generally,  the  three  main  divisions  already  recognized  in 
Isla  seem  to  sweep  in  broad  bands  from  west  to  east  across  the 
country,  the  coarse  granite  lying  to  the  north,  the  hornblende-granite 
or  syenite  separating  it  from  the  biotite-gneiss  which  spreads  over  the 
southern  portion  of  the  peninsula.  At  the  Grates  of  Nasb  the  crossing 
of  the  Um  Raiyig-Shellala  rift  breaks  the  continuity,  the  triple  division 
also  being  obscured  by  the  vast  number  of  dykes  which  seam  the  older 
rocks  in  every  direction. 

The  presence  of  the  Madsus  schistose  district  also  for  a  time  obscures 
the  relations  of  the  underlying  holocrystalline  rocks,  but  these  were 
again  studied  in  the  upper  part  of  Kyd  and  its  main  tributaries.  Here 
immediately  west  of  the  schist  district,  Gebel  Gazala  consists  of  coarse 
granite  with  scattered  mica,  much  chloritized,  while  a  little  further  to 
the  south  the  rock  is  a  very  quartzose  biotite-granite.  In  Wadi  Um 
Gerat,  a  short  distance  from  the  junction  of  the  granite  and  schists, 
gneisses  are  finely  developed,  occurring,  however,  in  bands  only  a  few 
metres  thick,  alternating  with  a  deep-green  or  black  hornblende  schist. 
This  highly  foliated  structure  seems  to  be  purely  local,  the  gneissose 
character  as  a  rule  being  somewhat  obscure.  The  explanation  which 
suggests  itself  is  that  broad  bands  of  granite  have  penetrated  between 
schistose  beds,  and  the  two  have  subsequently  been  involved  in 
mountain-forming  changes  while  the  granite  was  in  a  plastic  condition, 
or  have  been  drawn  out  under  the  dynamometamorphic  pressures.  The 
acid  and  more  l)asic  members  alternate,  interdigitate  or  interfoliate  in 
the  most  complex  manner.  In  microscopic  section  the  gneiss  is  mainly 
composed  of  quartz  drawn  out  along  the  foliation  lines,  some  felspars, 
and  films  of  biotite,  the  specific  gravity  varying  from  2*63  to  2*70. 
The  basic  member,  on  the  other  hand,  is  a  hornblende-plagioclase  rock, 
with  a  sp.  gr.  of  3*01. 

Further  to  the  west,  the  normal  biotite-gneiss  makes  its  appearance, 
this  rock  apparently  overlying  more  schistose  members.  It  is  often 
rich  in  mica,  is  extremely  friable,  and  contains  quartz  veins,  which  have 
been  much  folded  and  fractured.  The  fundamental  rock  is  more 
difficult  to  determine  in  this  district,  many  variations  being  noticeable. 
Grebel  Geraui  is  mainly  composed  of  schists  and  gneisses,  which  are 
sometimes  granitic  and  at  other  times  dioritic  lithologically,  the  whole 
being  traversed  by  thick  bands  of  quartz -felsite,   between  which   the 
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schistose  beds  often  stand  vertically^  it  being  frequently  impossible  to 
assign  a  special  foliation-dip  to  them. 

The  main  mass  of  hills  fronting  the  central  range  (Um  Taibekh, 
Sahasia,  and  the  Genaui-Mazeeh  range)  is  distinctly  composed  of  the 
biotite-gneiss  with  numerous  dykes,  while  the  central  range  itself  seems 
to  be  the  coarsely  granitic  rock,  there  being  no  evidence  of  a  type  rich 
in  hornblende  lying  between  the  two.  A  series  of  cross-sections  taken 
across  the  country  show  that  the  rock  variations  are  divisible  into  certain 
broad  categories  related  to  one  another. 

On  the  latitude  of  Sabbagh  the  central  range  is  still  the  coarse 
granite  of  Eth  Thebt,  while  the  foothills  to  the  east  (Um  Ekhlis)  are 
in  the  main  the  biotite-gneiss,  these  hi  their  turn  being  succeeded  by 
low  hiUs,  entirely  composed  of  highly  quartzose  granite,  which  occupy 
all  the  remaining  space  between  the  gneiss  hills  and  the  sea.  The  true 
relations  of  these  rocks  is  well  shown  in  Wadi  Yahamed,  where  the 
dark-blue  biotite-gneiss  is  intruded  into  by  the  orange-red  highly 
quartzose  low-country  granite.  Still  further  south,  on  the  latitude  of 
Um  Adowi,  the  central  range  itself  undergoes  a  marked  change,  the 
coarse,  red  granite  no  longer  occupying  the  central  axis,  but  being 
replaced  by  a  hornblende-granite^  (with  little  quartz  and  much  acicular 
hornblende)  which  forms  both  the  mountain  masses  of  Ethnarbi  and 
Um  Adowi,  as  well  as  most  of  the  higher  peaks  of  the  central  range  in 
their  neighbourhood,  e.  g.  Aad,  Sahara,  etc.  There  is  a  still  more 
interesting  development  in  the  spur  of  Haimar  and  Gebel  Aad,  the 
normal  hornblende  being  in  part  replaced  by  the  deep  blue-green  soda 
variety,  riebeckite.  This  mineral  was  formerly  mistaken  for  tourmaline 
by  the  writer,  the  long  black  acicular  crystals  recalling  the  latter  in  hand 
specimens,  but  Professor  Bonnoy,  who  has  kindly  examined  many  of 
the  Sinai  micro-sections,  has  recognized  its  true  character.  Further  to 
the  east,  the  hornblende-granite  is  replaced  by  biotite-granite,  in  which 
a  gneissose  structure  is  locally  developed,  but  is  not  usually  well-marked. 
Finally,  the  hills  bounding  the  coast  plain  are  esseiitially  composed  of  a 
coarse  red  granite,  but  with  little  mica  or  hornblende. 

In  the  side-valleys  of  Wadi  Awaja,  the  relations  of  the  first  two 
rock-members  to  each  other  are  more  clearly  dis])layed,  the  maze  of  hills 
being  composed  in  a  somewhat  bewildering  manner  o£  three  types 
of  acid  rock.  1,  biotite-gneiss,  or  granite  with  gneissose  structure, 
whose  components  are  of  small  size.  2,  a  medium -grained  hornblende- 
gnmite,  grey  in  colour,  and  3,  a  red  granite  which  does  not  ap])ejir  to 
differ  from  No.  2  except  in  colour.  The  difliciilty  of  identification  is 
increased  owing  to  the  ready  decomposition  o£  the  rocks,  No.  2  being 
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especially  prominent  in  this  respect.  Here  the  f>^eis8  is  apparently  the 
oldest,  and  has  been  intruded  into  by  the  coarser  and  more  quartzose 
members. 

The  sequence  of  these  rocks  near  the  Kyd-Madsus  schist-region 
being  given  in  PI.  XXI  it  will  be  unnecessary  to  enter  into  a  detailed 
description  of  them.  As  a  type  of  the  whole,  the  rock-structures  as 
displayed  along  the  coast  of  the  Gulf  of  Akaba  may  be  now  considered. 
Viewed  from  the  camp  at  the  mouth  of  Wadi  Gnai  el  Atshan,  the  hills 
which  rise  steeply  from  the  shore  are  observed  to  be  very  differently 
tinted,  and  an  examination  shows  that  these  again  fall  into  three  distinct 
types:  1,  hills  composed  of  the  light  highly -quartzose  granite,  similar 
to  that  of  the  Gnai  range;  2,  a  darker-coloured  range,  formed  by  a 
wfeU-marked  rock,  showing  distinct  massive  banding,  this  in  the  main 
being  a  biotite-gneiss,  but  with  it  being  closely  connected;  3,  a 
hornblende-syenite  or  diorite  similar  to  that  found  on  the  other  side  of 
the  watershed.  Passing  southward,  a  sharp  change  takes  place,  distinct 
red  and  grey  finely-banded  gneisses  forming  the  southern  foothills. 

The  No.  1  granite  gives  rise  to  abrupt  peaks  and  difficult  summits  near 
its  junction  with  No.  2,  while  dolerite  dykes  penetrating  it  produce  deep 
grooves  separated  by  precipitous  slopes. 

Proceeding  southward  the  hornblendic  gneissose  syenites  are  the 
main  components  of  the  cliffs  as  far  as  Wadi  Waira,  these  being  in 
places  penetrated  by  basic  and  fine-grained  felsite  dykes,  while  the 
gneisses  (much  folded  and  contorted)  appear  to  form  a  band  bending 
inwards  from  the  shore-line. 

In  Wadi  Sajerat  these  become  very  fine-grained  and  smooth-surfaced, 
having  an  apparent  eastward  dip  of  about  30*^. 

Generalizing  for  the  whole  district,  it  may  be  stilted  that  all  the  hills 
facing  the  sea  appear  to  be  composed  of  the  non-quartzose  honiblende- 
biotite  syenite  with  large  sphene,  but  whether  ascending  Wadis  Mowila, 
Sajerat,  or  Um  Ekhmoil,  the  result  was  the  same,  viz.  this  rock  being 
succeeded  by  distinct  grey  or  red  gneisses.  The  latter  series  is  often 
brightly  coloured,  the  succession  of  green  and  red  bands  in  it  forcibly 
recalling  a  felsite  and  dolerite  alternation,  while  the  intermixture  of  a 
homblende-biotite-gneiss  similar  to  the  syenite  suggests  that  the  whole 
gneissose  series  is  the  latter  plus  its  dykes,  very  much  crushed.  It  must, 
however,  be  admitted  that  the  gneiss  band  is  very  well  defined. 

This  triple  division,  which  is  constantly  repeated,  is  evidently  not  an 
accident,  but  must  be  connected  with  important  differences  in  the 
igneous  rocks  themselves,  these  being  of  regional  value.  In  considering 
the  question  of  their  origin,  attention  may  be  called  to  a  further  striking 
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feature  in  the  Sinai  peninsula,  giving  rise  to  scenic  characters  of  the  first 
magnitude,  as  already  shown  it  the  section  on  Topography. 

A  study  of  the  rocks  commonly  classed  as  metamorphic  has  led  to 
their  division  into  two  groups,  the  one  derived  from  "rocks  of  consoli- 
dation," or  igneous  rocks,  largely  characterized  by  their  crystalline 
nature  and  coarseness  of  grain;  the  other  schistose  in  character,  derived 
from  sedimentary  and  detrital  formations.  Both  the  groups  are 
represented  in  Sinai,  and  illustrate  the  relations  of  a  heated  magma  when 
brought  into  contact  with  a  more  ancient  volcanic  and  sedimentary 
series.  The  result  of  this  intrusion  on  the  heated  magma  itself  may 
first  be  considered. 

Igneo-Metamorphic  Rocks. 

Varied  theories  have  been  suggested  to  account  for  the  structure  of 
the  granites  and  gneisses  included  under  the  above  term,  and  it  will 
be  easy  to  shew  that  several  of  these  may  be  at  once  rejected,  so  far 
as  Sinai  is  concerned.  That  the  gneisses,  etc.,  are  not  part  of  the 
primitive  floor  is  proved  by  the  fact  that  where  they  meet  the  super- 
incumbent schists  the  latter  have  undergone  distinct  contact  meta- 
morphic changes. 

Weinschenk  (Congrfes  Geologique  International  Paris,  1900,  Vol.  1, 
p.  340,  Sur  le  Dynamometamorphisme  et  la  Piezocn/^tdllisation)  has 
given  an  explanation  which  seems  best  to  satisfy  all  the  conditions 
observed,  though  there  are  some  details  which  do  not  appear  to  be 
perfectly  clear  from  his  theory.  "  All  study  of  this  question  tends 
to  show  definite  relation  between  mountain-folding  and  the  appearance 
of  granitic  masses.  By  the  external  pressure  exercised  during  folding, 
the  fluid  magma  rose  from  the  depths,  and  was  injected  between 
strata  of  different  geological  horizons,  while  colosstil  movements  and 
dislocations  accompanied  the  phenomena  of  intrusion.  The  intensity 
of  stress  was  not  altogether  abolished  by  the  injection  of  the  liquid 
magma,  and  the  latter  was  consolidated  under  the  mountain-forming 
pressures  which  still  continued.  The  first  minerals  of  consolidation 
are  the  dark  minerals,  hornblende  and  mica,  the  mica  being  the  first- 
formed  in  the  liquid  mass.  At  this  moment,  the  orogenic  pressures 
jicted  on  the  perii)heral  zone  of  the  magma,  orientating  the  minerals 
normally  to  the  pressure.  In  the  heart  of  the  viscous  mass  this  faculty 
of  orieutiition  has  been  replaced  by  an  internal  stress  acting  in  all 
directions.  This  is  the  explanation  of  a  peripheral  schistose  zone 
shading  into  a  granitic  kernel." 
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Mr.  Teall,  in  his  Presidential  address  to  the  Geological  Society, 
May,  1902,  has  put  the  matter  very  tersely  when  he  says:  "Thermo- 
metamorphism  will  not  account  for  the  facts,  neither  will  dynamic 
metamorphism  ;  but  if  we  combine  the  two  ideas,  and  recognize  the 
fact  that  thermodynamic  nietiimorphism  may  be  associated  with  the 
intrusion  of  molten  mineral  matter  and  the  formation  of  mixed  rocks, 
we  find  ourselves  in  possession  of  a  powerful  intellectual  weapon 
wherewith  to  attack  many  problems  connected  with  this  puzzling 
group." 

This  method  is  the  one  which  must  be  used  to  explain  the  Sinai 
problem,  the  explanation  here  offered  being  as  follows :— Dynamic 
movements  (folding,  etc.,)  permitted  of  the  intrusion  of  an  igneous 
magma,  which  in  places  surrounded,  cut  off,  and  partly  melted  down 
portions  of  the  overlying  sedimentary  mass  (See  Um  Gerat  gneisses, 
p.  66)  while  in  other  areas  the  latter  only  displays  the  more  usual 
contact  phenomena.  Consolidation  commenced  with  the  formation  of 
hornblende  and  biotite,  the  rocks  near  the  junction  being  normally 
syenites  or  diorites,  while  the  pressures  have  been  sufficient  to  give 
the  magma  a  slightly  gneissose  aspect.  This  outer  peripheral  zone  was 
already  somewhat  resistant  when  a  second  pressure  of  greater  power 
was  transmitted  to  the  interior  portion  of  the  solidifying  magma, 
producing  the  gneisses  of  the  interior  zone.  * 

Newer  red  Granite  and  Igneous  Dykes. 

While  this  theory  accounts  for  the  granitoid  gneiss  and  the  hornblende 
granite,  the  ancient  sedimentary  and  igneometamorphic  complex 
appears  to  have  been  invaded  at  a  later  date  by  a  very  acid  magma, 
and  by  a  series  of  dykes  which  have  been  contemporaneous  with  the 
red  granite  masses  or  of  later  date.  The  red  granite,  which  consists 
of  quartz  and  dark-red  felspar  in  equal  proportions,  other  constituents 
being  rare,  plays  an  important  part  in  determining  the  more  salient 
features  of  the  country.  Its  most  extensive  development  is  in  the 
central  range,  where  rising  through  the  gneisses  and  ancient  granites, 
it  forms  the  precipitous  crags  of  Serbal  and  Um  Shomer,  the  long 
knife-edges  of  Rimhan  and  Theman,  the  bold  summits  of  Eth  Thebt 
and  Sabbagh,  finally  disappearing  in  the  low  country  near  WadiBudr.* 


•  Its  extension  south  of  Sabbagh  was  determined  tlirough  specimens  brought  by'Herr  Guyot  from 
Wadi  Budr.  The  watershed  must  have  originally  followed  this  granite  ridge,  and  still  follows  it 
tOKky.  (See  p.  17). 

11 
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A  similar  ridge  culminates  in  the  peak  of  Derawi,  and  several  of  the 
smaller  ranges  above  Nasb  are  also  of  the  same  character. 

In  some  cases  the  red  granite  has  risen  in  gigantic  bosses,  giving 
rise  to  steep  mountains  with  rounded  summits,  exemplified  by  Gebel 
el  Deir  opposite  Gebel  Musa,  or  again  forms  much  of  the  low  country 
near  Wadi  Nasb,  etc.,  though  nearer  Sherm  the  granite  in  the  foothills 
is  rich  in  porphyritic  felspars,  and  probably  represents  the  more  acid 
portion  of  the  rock  series  described  in  the  previous  section.  To  the 
north  of  Wadi  Nasb  the  areas  occupied  by  the  gneisses  and  red  gra- 
nites are  sharply  marked  off  from  one  another,  differing  in  colour,  and 
to  a  certain  extent  in  surface  features  ;  thus  the  true  gmnite  country- 
is  usually  more  rugged  and  has  a  distinct  and  characteristic  red  shade. 
Quartz  and  orthoclase  are  the  characteristic  minerals,  but  in  some 
localities  muscovite  mica  is  a  common  constituent,  especially  where  the 
granite  borders  the  schist  region  at  Gebel  Naba.  The  presence  of 
graphic  structure  has  already  been  mentioned. 

Igneous  Dykes. 

One  of  the  most  strikino;  features  in  Sinai  is  the  remarkable  banding 
produced  by  variously  coloured  dykes,  which  seam  the  mountains  and 
cross  the  highest  peaks,  j)reserving  a  perfect  ])arallelism  to  eiich  other, 
which  ])ersists  over  many  kilometres.  Even  before  Wadi  Isla  is 
entered,  the  small  ridges  which  cluster  at  the  foot  of  the  higher  moun- 
ti\ins  are  observed  to  owe  their  origin  t<3  dykes  mainly  trending  in  a 
north-north-ejist  and  south- s3uth- west  direction,  and  in  the  high  ranges 
of  Shiddok  and  Emlaha,  the  red  and  dark  bands  pass  over  the  main 
crest.  These  veins  j)ractically  extend  throughout  the  whole  igneous 
region  over  many  kilometres  without  any  perceptible  breiik  in  their 
continuity,  and  by  their  superior  hardness  determine  the  directions  of 
many  ranges.  When  comj)osed  of  basic  rocks,  they  often  ))roduce 
gullies,  which  not  infrequently  form  the  only  road  by  which  some  of 
the  steeper  scar})s  can  be  ascended. 

These  dykes  are  of  almost  every  petrographical  vai-iety,  from  the 
coarse  quartz-felsitc^s  and  (ine-grained  felsites,  Avhich  are  more  com- 
monly found  in  the  granite  regions,  to  the  dark  dolerites  and  spheroidal 
diabases*  which  in  the  metamorphic  areas  arc^  sometimes  so  crowded 
as  completely  to  mask  the  schistose  rocks  enclosed  between  them.  They 
are  clejirly  the  youngest  members  of  tlie  igneous  series,  as  every  other 


♦  One  of  these  rocks  iu  Wadi  Jemleli  consisted  of  line-grained  augite,  magnetite,  and  chlorite. 
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type  of  rock  has  been  penetrated  by  them,  but  as  has  been  previously 
remarked,  none  of  them  have  l)een  noted  passing  into  the  Nubian 
sandstone,  which  rests  upon  a  plane  cutting  them  off  abruptly.  In 
Eastern  Sinai,  at  any  rate,  all  the  dykes  ap[)ear  to  be  pre-Cenomanian, 
and  judging  from  the  neighbouring  regions,  [)robably  pre-Carboni- 
ferous  also.* 

Duplicate  system  of  dykes. 

While  the  general  trend  of  the  main  system  of  dykes  is  north  north- 
east and  south  south-west  there  is  frequently  a  second  system,  generally 
rou";hlv  at  ri":ht  anii^les,  wdiich  occasionallv  shows  marked  differences 
though  these  are  not  sufficiently  constimt  to  estjibhsh  any  general 
rule.  In  the  slopes  of  A)>uksheib,  above  Wadi  Nasi),  a  north-west  to 
south-east  trending  grouj)  consists  of  basic  dykes  which  have  shifted 
the  acid  and  basic  members  of  the  i)rincipal  series,  and  are  consequently 
of  younger  age.  Two  may  also  cross  each  other,  giving  rise  to  X- 
shaped  forms  such  as  are  developed  in  Wadi  Letih,  or  to  an  interlachig 
mass  of  dark  veins,  there  being  a  beautiful  example  of  this  class  in  the 
hills  near  Dahab. 

Thirk'nef<s  of  dyke. — The  dykes  vary  considerably  in  thickness, 
sometimes  being  only  a  few  centimetres  wide,  while  more  commonly 
they  vary  from  the  ten-metre  bands  of  Isla  and  Beidha  to  the  huge 
green  dyke,  100  metres  broad,  wdiich  runs  steeply  up  the  granite  slope 
opposite  Gebel  Jeraimda,  near  Dahab. 

Among  the  rocks  in  the  hills  west  of  Dahab  a  marked  dyke  of  satiny 
lustre  with  sp.  gr.  2*62,  which  extends  from  Gebel  Moghtut  to  Jeraim- 
deh,  is  a  porpluirlte  having  an  angular  intergrowth  of  red  felspar  still 
showing  parallel  cleavages,  and  fibrous  chlorite  derived  from  hornblende. 
Another  of  these  rocks  of  sp.  gr.  2*07  is  closely  related  to  a  Bostotnte^ 
but  is  more  coarsely  crystalline,  and  with  a  chloritically  altered  ferro- 
magnesian  silicate  between  the  lath-shaped  felspars,  hornblende  also 
being  present. 

While  the  above  remarks  illustrate  the  main  rule  with  regard  to  dyke 
occurrence,  excej)tional  conditions  have  been  observed.  One  of  these 
occur  in  Wadi  Isla,  where  some  of    the  black  doleritic  dykes   have 


*  The  above  remarks  only  hold  good  for  the  dykea  in  Eantern  Sinai,  in  the  west  the  tine  dyke  in 
Wadi  Tayibsi  clearly  shows  that  intrusions  have  taken  place  at  late  dates  into  the  Nubian  sandstone 
and  youngor  beds,  while  many  such  have  been  noted  by  the  writer  in  the  Nubian  sandstone  between 
Dongola  and  Haifa. 
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been  pinched  out,  leaving  fragments  enclosed  in  the  gneiss.  This 
character  taken  by  itself  might  suggest  that  the  gneiss  was  younger 
than  the  dolerite,  but  it  probably  owes  its  origin  to  changes  produced 
in  the  gneiss  during  the  intrusion  of  the  dolerite.  It  has  indeed,  been 
shown  that  the  heat  of  the  intrusive  mass  is  sufficient  to  melt  the 
neighbouring  rock,  differentiid  changes  being  produced  which  give  rise 
to  apparently  contradictory  results.*  Near  the  mouth  of  Wadi  Um 
Arag,  there  is  on  the  other  hand,  a  very  fine  example  of  a  black  dole- 
rite traversed  by  red  granite  veins,  showing  that  the  acid  rock  was  in 
this  case  of  distinctly  later  date. 

Viewed  from  the  summit  of  Tellat  el  Gimal,  the  dykes  are  seen  to 
vaiy  in  their  direction  of  trend,  those  to  the  north-east  of  the  peak 
having  a  north-west  to  south-east  strike,  while  to  the  west  they  as  a 
rule  extend  10°  south  of  west.  In  this  connection  it  may  also  be 
remarked  that  quartz  veins  are  of  frequent  occurrence,  at  the  foot  of 
Abu  Mesud  carrying  haematite  and  iron  ochre  at  the  surface.  The 
same  mineral  is  very  abundant  on  Gebel  Tha'albi  in  veins  and  pockets, 
a  hydrous  mica  also  being  developed  is  radiating  fibrous  masses  on  the 
surface  of  the  rock. 

Spherulitic  felsites, — In  his  notes  of  specimens  collected  by  Professor 
Hull,  Mr.  F.  W.  Rudler  I  described  a  spherulitic  quartz -felsite  from  a 
dyke  in  Wadi  El  Araba.  This  rock  was  of  a  chocolate  or  liver-colour, 
in  this  respect  differing  from  felsites  of  a  similar  nature  which  are  of 
frequent  occurrence  in  Eastern  Sinai.  On  Gebel  Um  Zaimer  the 
dykes  are  mainly  syenite-felsites,  quartz  being  comparatively  incon- 
spicuous. Among  these  is  a  handsome  red  rock  with  white  porphyritic 
felspars  and  a  darker  variety  with  white  orthoclase  felspars  of  greater 
size,  the  basic  material  having  possibly  come  from  considerable  depths 
and  brought  larger  crystals  with  it.  A  banded  spherulitic  rock  was 
also  present  near  the  summit,  and  a  compound  dyke,  a  purple  porphyry 
forming  a  band  on  each  side  of  a  quartz-felsite.  It  has  been  a  difficult 
question  to  decide  whether  the  quartz  felsites  are  in  all  cases  subsequent 
to  the  red  granite,  dykes  of  this  kind  which  i)enetrated  the  schists  near 
Wadi  el  Tema  apparently  ending  at  the  edge  of  the  granite. 

In  general,  however,  the  quartz-felsites  are  certainly  younger  than 
the  main  mass  of  the  holocrystalline  member.  For  instance,  in  the 
schist  district  of  Um  Zerig  a  fine-grained  quartz-felsite  was  observed 


•  See  for  instance,  Parkinson,  Q.  J.  O.  S.  1900,  and  Sollas.  Trans,  Roy.  Irish  Academy, 
t  (Professor  Hull,  "  Survey  of  Western  Palefltine,*'  Appendix  B). 
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filled  with  rounded  fragments  of  granite  and  portions  of  the  fine- 
grained  schists,  showing  that  it  had  traversed  both  these  rocks.  On 
the  other  hand,  on  Gebel  Urn  Malaga,  which  consists  almost  entirely 
of  the  coarse,  easily  decomposing  red  quartz-orthoclase  granite  with 
hornblende  (usually  much  altered),  it  was  observed  that  this  rock  was 
traversed  by  abundant  veins  of  dolerite,  but  no  quartz-felsites  were 
visible,  this  observation  tending  to  the  view  that  these  acid  holo- 
crystalline  and  dyke  rocks  originated  at  the  same  period. 


CHAPTER  XII. 

ON  THE  EVIDENCE  CONCERNING  CONTACT  CHANGES  IN  A 
SEDIMENTARY  AND  VOLCANIC  AREA  BY  THE  INTRUSION 
OF  AN  IGNEOUS  MAGMA. 

It  is  evident  from  the  above  remarks  that  the  metamorphic  rocks  of 
Sinai  fall  into  two  well-marked  divisions,  an  Igneous  series  showing 
foliation,  in  which  gneissic  structure  is  produced  in  an  igneous  magma 
along  the  lines  previously  described,  and  a  Detrito-Metamorphic  series, 
including  changes  produced  in  sedimentary  or  volcanic  materials  by 
the  action  of  a  heated  plutonic  mass  injected  in  a  fluid  condition.  The 
diflEerentiation  of  the  detrito-metamorphic  rocks  is  more  difficult  than 
that  of  the  lighter  igneous  members,  owing  to  their  uniformly  dark 
colour  and  intense  penetration  by  basic  dykes. 

On  entering  the  mountain  region  it  was  noticeable  that  the  summits 
of  many  of  the  highest  peaks  of  the  peninsula  were  darker  coloured 
than  their  granite  neighbours,  owing  to  their  being  capped  by  recks  of 
a  different  character.  A  subsequent  examination  of  the  peaks  of  Abu 
Mesud  and  Ekma  showed  the  capping  to  be  due  to  a  felsite  or  andesite 
of  dead  black  colour,  containing  small  scattered  porphyritic  felspars. 
This  rock  doubtless  also  forms  the  summits  of  Zebir,  Nakhala,  and 
Khasib,  which  though  not  personally  visited,  bear  the  strongest 
resemblance  to  those  above  mentioned. 

At  the  junction  of  Wadi  Um  Rachal,  the  purple  and  green  schists 
already  described  on  p.  156  were  the  first  evidence  obtained  of  the 
presence  of  an  ancient  sedimentary  series,  which  further  east  in  Gebel 
Ferani    was  represented  by  a  fine-grained  green  slate  penetrated  by 
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numerous  dykes  of  red  quartz-felsites.  Closely  connected  with  this 
series  is  a  remarkable  con2flonierate  of  green  colour,  containing  numerous 
banded  fragments  of  a  red  rhyolite,  well  developed  at  the  head  of  Wadi 
Shelala,  where  it  is  overlaid  by  Nubian  sandstone.  A  similar  coarse 
conglomerate  of  felsitic  and  dark  compact  igneous  rocks  forms  the 
summit  of  Gebel  Ma'een,  and  is  cemented  together  by  a  matrix  having 
the  structure  of  a  biotite-granite. 

Up  to  this  point  the  observations  have  had  reference  to  isolated 
examples,  but  immediately  after  crossing  the  Khlalat  pass  a  dark 
schistose  district  was  entered,  here  mainly  composed  of  an  alternating 
series  of  green  schists  and  a  com{)act  banded  rock,  which  in  the  field 
notes  is  described  as  a  '*  kieselschiefer,"  and  sul)se([uently  as  a 
"hornfels."  This  schistose  area  is  extensive  and  clearly-defined, 
being  bounded  on  all  sides  by  igneous  rocks,  generally  syenitic  in 
character  and  gneissic  in  structure,  which  not  only  surround,  but  also 
underlie  the  superincumbent  schists.  In  the  following  pages  the  obser- 
vations made  during  a  rapid  traverse  of  this  region  will  be  recorded, 
especial  stress  being  laid  on  those  which  form  a  basis  for  wider 
conclusions. 

The  rocks  of  the  Khlalat  pass  and  Wadi  Ethmoi  are  distinguished 
by  their  fine-grained  nature  and  absence  of  definite  characteristics, 
renderhig  it  difficult  at  the  time  to  dc^termine  their  true  relations,  and 
in  the  frowning  and  preci})itous  ranges  of  Kthnioi  and  Gazala  overlooking 
the  Ethmoi  valley  a  mica-schist  associated  with  the  "hornfels"  has  its 
foliation  characters  ill-defined.  It  was  obvious  that  the  ancient  series 
had  been  subject  to  changes  from  its  contact  with  heated  igneous 
masses,  a  dolerite  and  a  micaceous  granite  being  recognized  as  intrusive. 

It  was  not,  however,  till  the  junctions  of  Wadis  Kyd  and  Ethmoi 
had  been  reached  that  the  full  significance  of  thcs(»  rocks  as  anttdrf- 
phriunnena  was  n^vealed.  Hei'c  the  lower  slopes  and  ridges  of  the 
Zerig  hills  were  essentially  com])osed  of  (|uartz-niica  schists,  spotted 
slates,*  and  "knotenschiefer,"  the  knc^tted  portions  in  the  latter  rock 
being  well  developed  and  drawn  out.  On  the  higher  western  sununits 
of  Gebel  Zerig,  the  contact  characters  were  subordinate  to  the  proofs 
of  sedinirnfari/  origin,  the  schists  being  occasionally  replaced  by  jKiper- 
shales,  containing  many  quartz  pebbles  which  had  been  fractured  and 
recemented,  and  also  numerous  (juartz  veins. 


*  A  s;)()ttt'l  >l.it<*  iit  tilt.'  siKuinit  of  s;>.  ;:r.  2.71.  r  .;|.>^i^ts  in  tlic  iii  liii  nl"  .jinrtz,  l»i(»titi;  ami  loiirm.i- 
liiip,  drawn  out  j»arall»*l  to  th«*  schistose  plaiirs,  in  tlit,-  thick  knots  th<'sc  niat«'rials  an*  fine  u:raincd, 
witli  many  bhick  liakes  sui^i^t.'stinjj:  jrraphilc.  sniill    crystals  (»!'  ii:arnct  an*  also  (»r<'scnt. 
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Microscopic  sections  of  these  rocks,  which  have  a  sp.  gr.  of  2.75, 
show  them  to  contiiin  granular  quartz  and  hornblende,  their  characters 
being  those  of  a  grit  which  has  undergone  contJict  alteration.  A  similar 
schist  from  Wadi  Kyd  in  section  proved  to  be  a  fine-grained  variety, 
having  a  sp.  gr.  of  2.75,  and  consisting  mainly  of  quartz,  green  fibrous 
hornblende,  and  magnetite.     It  was  traversed  by  a  vein  of  epidote. 


Changes  towards  contact  with  granite. 

On  ascending  Wadi  Kyd  In  ::i  iis  "cirUv  ii  with  Wadi  Ethmoi  the 
beds  are  alternating  •^loinlels  '  and  pliyllites,  but  as  the  granite  is 
approached,  inica  schists  predominate,  gneissose  tyi)es  increasing,  until 
finally  a  honihlende'scliist  extends  to  the  boundary  of  the  granite  itself, 
l:ornbleii(le-fe]^it(5  dykes  at  the  same  time  increasing  in  im})ortiuice  and 
numbers.  The  granite  (really  a  gneiss),  a  coarse  variety  with  biotite, 
lias  a  sliar|)  vertical  junction  witli  the  .•-chists,  which  are  tilted  at  a  high 
angle  on  ap[)r()aching  the  intrusive  mass. 

Southward  of  the  Ethmoi-Kyd  junction,  ascending  Wadi  Zerig,  the 
contiict  changes  are  of  a  different  nature,  the  spotted  slates,  etc.^ 
a|)parently  j)assing  into  an  (nuldluslte-srhist^  wdiich  contains  large 
crystids  of  andalusite  showing  the  characteristic  pink  pleochroism,  and 
Hakes  of  l)i(>tito  mica,  the  remainder  of  the  ground  mass  consisting  of  a 
mosaic  of  quartz. 

Returning  to  the  western  junction  of  the  granite  and  schists,  the 
contact  at  first  corresponds  with  the  lower  portion  of  the  great  tributary 
of  Wadi  Ijin  (iijrat,  Avhere  its  chai'acters  were  wqW  displaced.  The 
schists  are  seen  to  be  di])ping  at  high  angles  near  the  margin  of  the 
granite,  their  schistose  character  being  preserved  up  to  the  point  of 
contact,  and  also  in  the  munerous  fragments  enclosed  in  the  granite, 
in  none  of  which  is  there  any  direct  evidence  of  contact  meta- 
morphic  changes.  Small  sills  of  the  acid  rock  extend  from  the 
main  mass  into  the  schists,  but  only  one  vein  7.5  mm.  in  breadth  was 
noted,  the  remainder  not  exceeding  12.5  nun.  The  intruding  rock  at  this 
point  presents  no  sjiecial  feature,  being  a  coarse,  very  quartzose  biotite- 
gninite.  Ascending  Wadi  Um  Gerat,  a  short  distance  from  the  junction 
of  the  granitoid  gneiss  and  schists,  are  the  true  gneisses  (sp.gr.  varying 
from  2.G3  to  2.70)  previously  described  on  p.  157.  This  highly 
foliated  structure  appears  to  be  purely  local,  the  gneissose  character 
otherwise  beiii"*  as  a  rule  somewhat  obscure. 


—  168  — 

From  the  southern  bend  of  Um  Grerat,  the  intrusive  mass  is 
represented  by  a  biotite-granite,  apparently  overlying  the  schists, 
which  are  rich  in  mica,  very  friable,  and  containing  quartz  veins,  the 
latter  often  much  folded  and  fractured. 

Following  the  contact  southward,  the  junction  of  the  normal  schists 
and  gneisses  was  again  observed  in  Wadi  El  Tema,  where  the  granite 
magma  has  been  squeezed  between  the  schistose  strata  with  the  result 
that  biotite-gneisses  and  mica-schists  are  intimately  mixed.  Further 
complexities  are  introduced  by  the  presence  of  numerous  dykes  such  as 
the  fine-grained  red  felsites  trending  in  the  usual  north-east  direction, 
the  main  ridge  of  Gebel  Samra*  being  also  composed  of  a  highly 
magnetic  dolerite  dyke,  while  veins  of  diorite  are  also  frequently 
noticeable. 

The  schists  themselves  appear  to  form  portions  of  a  dome,  the  beds 
varying  constantly  in  their  dip,  there  being  a  complete  reversal  passing 
southward  from  a  strong  north-east  dip  to  one  of  26  degrees  south- 
east. In  this  neighbourhood  the  dykes  of  felsite  are  clearly  seen  to 
pass  from  the  granitoid  gneiss  into  the  schist. 

From  this  study  of  the  western  border  it  is  apparent: 

(1)  A  hhtite-grdnite  has  been  intruded  into  a  sedlmeritary  series^ 
consisting  of  grits  aud  argillaceous  beds,  possibly  associated  with 
volcanic  ash. 

(2)  These  sedimentary  beds  display  varying  characters  according 
to  their  distance  from  the  invading  magma,  those  furthest  removed 
being  compact  fine-grained  homfels,  or  spotted  slates,  etc.,  whilst  nearer 
the  junction  are  mica-  and  hornblende-schists  on  the  one  hand  and 
andalusite-schists  on  the  other. 

(3)  In  Wadi  El  Tema  the  acid  magma  has  been  interfoliated  with 
the  schistose  laminae,  producing  a  llt-par-Ut  structure,  miai-schists  and 
biotite-gneiss  alternating.  Thet?e  have  been  frequently  referred  to  under 
the  name  of  mictOsites. 

(4)  The  schists  have  midergone  disturbance,  the  direction  and 
amount  of  dip  varying  greatly. 

On  crossing  the  low  camel-pass  which  separates  Wadi  El  Tema  from 
Wadi  Gebila,  the  biotite-granite  and  schistose  constituents  are  seen  to 
be  intimately  mixed,  the  former  having  been  foliated  in  a  striking 
manner,  and  in  many  places  enclosing  portions  of  the  schist.  The 
junction   is  soon   crossed,  hornfels  scjueezed  in  between  dolerites  and 

*  The  BUiniiiit  of  Suinr.i  is  forint'd  of  an  old  felnit^  with  qunrtzot^o  iimtrix,  and  very  decern- 
posing  crysiiilH  of  orthocla»e,  with  posBibly  plu^^iocliise  ft^lB{Nir  as  well.  There  is  a  little  epidote. 
8p.  gr.  2.65. 
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raica-syenite-felsites  taking  the  place  of  the  mictosites.  In  a  rapid 
traverse  made  across  this  district  from  east  to  west,  the  characteristic 
feature  noted  was  the  enormous  development  of  acid  and  basic  dykes, 
rendering  an  examination  of  the  contact  metamorphic  changes  difficult. 
On  crossing  the  second  Gebila  pass  to  descend  towards  the  Gulf  of 
Akaba,  the  igneous  rock  is  again  met  with,  here  being  a  biotite-syenite, 
of  a  deep-red  colour  near  the  junction  itself,  but  shading  into  a  grey 
variety  seaward ;  *  the  sedimentaries  at  the  base  of  Gebel  Atshan  are 
on  the  other  hand  of  the  hornfels  type,  towards  the  summit  becoming 
very  micaceous,  and  contain  conglomerated  fragments  of  dolerite. 

On  the  southern  side  of  Wadi  Gebila  the  relations  are  somewhat 
different,  the  red  rock  near  the  junction  being  a  granite  very  rich  in 
quartz,  but  in  the  valley  large  blocks  of  a  quartz-syenite  had  been 
observed,  in  which  the  crystals  of  hornblende  were  over  10  mm.  long, 
and  of  a  fibrous  green  variety.  The  more  acid  magma  appears  to  be 
the  later,  as  it  also  contains  fragments  of  the  syenitic  rock  where  the 
two  come  in  contact.  The  junction  of  the  sedimentaries  and  red  granite 
is  of  interest,  the  former  continuing  their  regular  dip  up  to  the  point 
of  contact  with  the  granite,  which  rises  in  vertical  bands.  Great  dykes 
of  dolerite  traverse  the  schists  giving  rise  to  the  rugged  outlines  of 
many  of  the  mountains,  while  the  schists  themselves  are  so  broken  up 
that  they  display  few  hand-specimen  characters,  and  it  is  doubtful 
whether  sections  would  reveal  their  true  nature.  In  addition  the  dykes 
themselves  have  become  foliated  in  places,  mica  having  been  developed 
along  the  lines  of  easiest  fracture. 

The  southern  border  of  the  schist  area  in  Wadi  Kyd  is  only  a  further 
illustration  of  the  fact  that  a  granite  magma  has  penetrated  an  older 
sedimentary  and  volcanic  mass,  a  mixture  of  mica-schists,  granulites, 
and  dolerites  having  clearly  undergone  differential  movement,  the 
schists  being  in  places  pinched  in  between  the  granulites,  and  giving 
rise  to  small  overthrusts;  the  boundary  between  the  granite  and  schistose 
area  is  at  the  same  time  very  sinuous,  and  the  dip  variable,  mainly 
southward  but  eastward  in  Wadi  Tarr. 

On  re-entering  the  schist  region  at  Wadi  El  Beda,  the  fundamental 
rock  noted  was  the  compact  grey  rock  or  hornfels,  this  being  far  less 
conspicuous  than  the  dykes  of  purple  andesite  and  dolerite  which  give 
rise  to  ridges  separating  steep  boulder-strewn  gullies.  Many  of  these 
contained  rounded  fragments  of  granite,  showing  them  to  belong  to  the 
latest  of  the  igneous  intrusions.     The  rocks  of  a  schistose  character 

*  ThlB  rock  has  sp.  gr.  2.73,  and  Id  Bection  Ib  a  hornblende-graDite  with  sphene. 
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here  occupy  a  very  secondary  place,  the  compact  grey  Khlalat  homfels 
being  the  conspicuous  member. 

On  the  return  from  Ras  Mohammed,  the  contiict  mebimorphic  area 
was  again  entered  at  the  point  where  Wadi  lieda  joins  Wadi  Kyd. 
Here  the  schistose  characters  are  com])letely  obscured  in  the  dark  and 
frowning  hills  dominating  the  valley  by  the  dolerite  dykes  which  with 
their  massive  jointing  are  everywhere  conspicuous.  Where  Wadi 
Madsus  joins  Kyd,  we  are  in  the  very  centre  of  the  metamori)hic  region, 
and  though  the  schists  show  considerable  variation  in  detail,  it  is 
possible  to  note  some  ])road  differences,  the  sti^ata  being  often  glittering 
slates  on  the  summits,  while  below  they  are  darker  and  more  micaceous, 
indicating  closer  proximity  to  the  igneous  magma.  Some  of  the  more 
prominent  peaks  (Madsus  and  Kthmoi,  for  exami)le)  are  composed  of 
semi-gneissose  irregular-layered  schists,  which  may  be  mictositic  in 
their  nature.  The  abundance  of  dykes*  adds  to  the  scenic  complexity, 
theredfelsites  trending  north-east  throughout  the  schists,  while  dolerite 
dykes  give  rise  to  the  princi[)al  precijntous  ridges. 

That  the  acid  magma  is  never  far  from  the  surface  is  shown  near 
the  mouth  of  Wadi  Amlagh,  where  it  a})p(MU's  in  the  form  of  a  syenite, 
soon  again  disa])pearing  under  the  schists,  which  here  overlie  it  in 
thick  layers,  and  dip  in  varied  directions.  From  one  station  they  were 
seen  to  be  dij)ping  northward  to  the  north,  eastward  to  the  east,  and 
westward  to  the  south,  there  being  also  a  good  deal  of  minor  folding. 

At  the  mouth  of  Wadi  Sai'amin  (see  PI.  XXI)  the*  contact  is  again 
clearly  visible,  the  schists  near  the  junction  being  intensely  hornblendic, 
and  massively  bedded.  The  range  of  Gel)el  Houtroiya,  which 
represents  the  intrusive  element,  is  lithologically  a  syenite,  but  is  here 
distinctly  gneissose,  and  a])pears  to  have  been  forced  in  films  between 
the  schistose  layers. 

The  followin^i'  tield-note  written  on  the  summit  of  Boutroiveh, 
contains  practically  the  main  truth  as  to  the  whoh^  district.  "All  the 
hills  l)etween  Adakkar  and  Sai'aniin  a]>i)e4n'  to  be  of  this  character,  viz — 
granite  (in  reality  <|uartz-(liorite)  mountains  sim])ly  })lastered  with 
schists,  Adakka]',  Um  ZainuT,  Hann-a  Kr  ]{ahjib,  and  the  present 
station,  all  seeming  to  form  a  group  of  mountains  just  released  from 
their  schistose  covering.  In  Wadi  Adakkar  the  sehists  are  dipping 
north-noith-west  attlunr  junction  with  the  gneiss,  which  either  meets 
them  in  a  vertical  ))lane,  has  been  faulted  against  them,  or  thrust  over 
and  between  them. 


*  Oil  llir  si(l«.' of  M;ulsu.>  is  a   lVI>it»"  of  s|>.  ;rr.  2.Cr_\  li;i\iim  :i   iiiirn)(i-\ -talliiM.' base  in    which   an- 
HCattered  crystals   of  plairiochinc  fL'ls[)ar  and  biutitL*. 
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The  giieiss  is  characterized  by  steep  and  precipitous  slightly  rounded 
slopes,  with  a  dark  green  tinge  absent  in  the  granite,  on  the  other  hand 
the  schists  give  rise  to  long  smooth  slopes,  glittering  in  the  sunshine, 
and  sloping  according  to  the  particular  angle  of  di})."  * 

This  portion  of  Eastern  Sinai  is  particularly  complex  (see  PI.  XXI) 
no  less  than  five  distinct  members  ])laying  an  importiuit  part  in  its 
structure.  In  the  first  place  there  are  the  two  series  whose  characters 
and  relations  have  just  been  considered,  viz.,  the  gneissose  syenite 
and  the  metamoi-phosed  sedimentaries ;  in  the  second  the  volcanic 
rocks  of  the  Ferani  range,  also  underlaid  by  the  syenites.  In  addition 
there  is  the  younger  red  granite  of  Malaga,  which  meets  the  schists  in 
Gebel  Naba,  where  it  becomes  very  rich  in  nuiscovite  mica.  Wadi  Naba 
is  lined  by  schists  and  gneisses,  the  latter  having  sp.  gr.  2*63,  and 
}X)Ssessing  a  granulitic  structure.  The  component  minerals  are  quartz, 
orthoclase  and  muscovite. 

The  contact-alterations  were  again  noticed  when  descending  Wadi 
Madsus,  the  Amlagh  syenite  being  succeeded  by  bedded  micaceous 
schists,  weatherhig  in  thin  flakes,  plates  and  slabs.  Though  towards 
the  w^est  traversed  by  dykes  of  diabase  and  felsite,  these  become  much 
more  numerous  to  the  east,  red  felsites  and  dolerites  giving  rise  to 
imix)rtant  and  precipitous  crags.  Ascending  a  stiition  marked  on  the 
map  XX  VII,  it  was  observed  that  the  schists  were  mainly  micaceous, 
in  some  places  continuing  small  brown-red  garnets,  though  these  in 
general  were  not  i)erfectly  formed.  On  the  eastern  side  of  the  station 
the  spots  in  the  imperfectly  developed  schists  are  drawn  out  into  long 
almond-shaped  masses. 

Of  the  rock  specimens  microscopically  studied  several  have  been 
obtiiined  from  this  district.  One  of  these  from  (lebel  Akhmara 
(No.  3,42())  had  a  sp.  gr.  of  2*!)1,  and  is  mainly  a  quartz-mica-schist 
with  garnets  and  tourmaline.  The  garnets  show  a  tendency  to  rect- 
angular outline,  but  are  cracked  and  contain  many  cavities.  The  mica 
is  somewhat  drawn  out,  of  green  tint,  with  slight  j)leochroism  and 
many  dark  s|)ots  round  the  inclusions,  while  the  (piartz  is  minute 
and  granular.  White  mica  is  also  present,  an  1  the  tourmaline  is  in  the 
form  of  small  prismatic  crystals  of  light  colour,  but  showing  strong 
absorption,  straiglit  extinction,  and  a  marked  transverse  cleavage.  On 
the  other  hand,  one  of  the  dykes  forming  the  summit  of  Gebel  Madsus 
has  a  sj).  gr.  of  2*()(),  the  porphyritic  crysttils  present  in  it  being  in 


*  In  a  s-  -lion  tli-'sc  scliists  nrovi-  to  be  jiiTLnN'-rutrs  of  qicirtz  niul  hiotito.     Tin.'  ruck  at  the  >)ase  of 
(.ieU'I  Etlinn'iiiia  liail  a  sp.  gr.  of  2*77. 
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many  caaes  plagioclase  felspars,  while  the  whole  rock  has  a  tendency  to 
foliation. 

The  gneiss  of  Boudroiya  has  a  sp.  gr.  of  2*68,  and  contains  quartz, 
orthoclase  felspar,  biotite  mica,  sphene,  hornblende,  and  apatite,  so 
that  lithologically  it  is  a  hornblende  granite,  but  the  quartz  is  not 
abundant.  This  acid  character  disappears  further  to  the  west,  the  hill 
masses  to  the  west  of  Wadi  Rahab  (Urn  Retemi,  Abu  Lassaf)  being 
much  altered  quartz-biotite-diorites,  with  a  sp.  gr.  of  2*74.  A  similar 
rock  occurring  at  the  base  of  Gebel  Sai'amin,  with  sp.  gr.  2*76,  also 
contained  plagioclase  felspar,  interstitial  quartz,  and  hornblende  (altered 
in  places  to  chlorite)  the  quartz -diorites  thus  having  a  wide  extension 
at  this  point. 

At  the  junction  of  Wadis  Madsus  and  Melhadge  the  schists  are  again 
homblendic,  but  in  the  Arabi  or  Ghrabi  range  to  the  east  these  are 
entirely  obscured  by  the  abundance  of  dykes  of  gabbro  and  red  felsites, 
the  latter  often  very  fine-grained  and  without  quartz.  The  sides  of 
these  mountains  are  steep,  and  covered  with  talus  of  readily-rolling 
materials  which  obscures  their  structure,  while  the  crests  are  normally 
knife-edge  ridges  due  to  dykes. 

Further  north,  in  Gebel  Um  Zaireh,  the  base  of  the  hill  consists  of 
dark  mica-schists,  having  sp.  gr.  2*75,  and  mainly  composed  of  biotite- 
mica  and  plagioclase  felspar,  with  a  small  amount  of  interstitial  quartz. 
In  ascending  the  hill,  these  are  succeeded  by  glittering  close-bedded 
micaceous  schists,  the  highest  point  of  the  mountain  being  formed  of 
a  remarkably  fine-grained  grey  rock  of  sp.  gr.  2*68,  which  in  the 
field-notes  is  described  as  possibly  granulitic.  This  may  be  an  extreme 
variation  of  the  grits  which  evidently  played  the  major  part  among  the 
rocks  of  this  region,  but  its  origin  is  still  open  to  dispute. 

To  the  north  of  this  hill  there  is  an  abrupt  change,  the  dark-coloured 
schists  being  sharply  differentiated  from  a  grey  massive  homblende- 
biotite  granite,  forming  all  the  bordering  low  hills,  which  owe  their 
lower  altitude  to  the  more  rapid  weathering  of  the  granite.  The 
granite  in  its  turn  is  succeeded  by  the  much-decomposed  gneissic  series 
already  referred  to  (see  p.  159  and  PI.  XXI),  the  gneiss  which  is 
almost  schistose  and  homblendic,  being  thrown  into  small  V-shaped 
folds.  Asvsociated  with  the  gneissose  series  is  a  rock  which,  had  garnet 
been  present,  could  have  been  termed  an  andalusite-granuhte,  andalusite 
being  a  })rominent  constituent. 
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A  study  of  this  dark  schistose  region  reveals  that  it  is  formed  of  a 
series  of  ancient  sedimentary  grits,  clays,  volcanic  ashes  and  tuflfs, 
which  have  been  invaded  by  a  granitic  magma,  the  chief  minerals 
produced  near  the  contact  being  hornblende  and  biotite  mica.  Such  a 
change  implies  the  former  presence  of  fe  basic  volcanic  ash  or  tuff,  which 
alone  could  supply  the  materials  necessary  for  the  formation  of  the 
ferro-magnesian  silicates.  The  field  relations,  however,  suggest  that 
there  is  a  progressive  diminution  of  these  silicates  in  the  rocks, 
dependent  on  their  distance  from  the  contact,  and  point  to  a  concen- 
tration of  the  basic  portions  of  the  sedimentary  zone  in  the  part  which 
has  been  subjected  to  the  highest  temperatures.  The  hornblende  as  a 
rule  occurs  nearest  to  the  igneous  rock.  In  rare  instances  other  products 
of  thermal  metamorphism  are  observed,  a  banded  rock  at  the  foot  of 
Gebel  Zerig  being  rich  in  andalusite^  while  garnet  is  also  not  an 
infrequent  constituent.  Where  the  pressure  of  the  igneous  flow  has 
been  parallel  to  the  bedding  of  the  sedimentaries,  an  interesting  series 
of  "  mictosites,"  or  gneisses  due  to  interfoliation  of  the  granite  and  the 
now  schistose  clayey  beds,  have  resulted. 

Other  contact  metamorphic  areas. 

Though  specially  developed  in  the  above  well-defined  area,  there  is 
strong  evidence  tending  to  show  that  these  sedimentaries  were  once  far 
more  widely  distributed  over  the  whole  of  Sinai.  Postponing  the 
consideration  of  the  volcanic  Ferani  series  for  a  separate  section,  several 
other  schistose  areas  are  present  in  the  peninsula,  the  most  notable  of 
these  occurring  in  the  north-east  angle  formed  by  the  junctions  of  Um 
Raiy ig and Nasb  (see  PI.  XXII).  On  ascending  Gebel  Hedjan  el  Gimal 
from  Wadi  Um  Raiyig,  striped  schistose  rocks  were  observed  standing 
at  high  angles  and  dipping  eastward,  enclosed  between  the  ridges  of 
homblende-felsite  and  dolerite  which  give  rise  to  the  long  talus  slopes 
of  the  hill.  These  are  still  more  conspicuously  developed  in  the  lower 
country  to  the  east,  where  they  are  almost  vertical  or  dip  steeply  at 
about  70  degrees  south-east.  A  specimen  of  grey  slaty  nature,  and 
sp.  gr.  2*72,  proved  to  be  a  contact-rock  containing  fine-grained  quartz, 
hornblende  and  magnetite,  the  whole  being,  as  in  the  previous  case, 
apparently  an  altered  grit. 

The  Um  Rachal  grits  have  already  been  mentioned,  but  in  the 
southern  portion  of  the  peninsula  there  is  also  evidence  of  the  former 
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presence  of  these  ancient  sedimentaries.  This  is  the  case  in  Wadi 
Moyyat  El  Aad,  where  schistose  rocks,  consisting  of  a  fine-grained 
mass  of  quartz,  biotite,  hornblende,  and  abundant  sphene,  occur  inter- 
mixed with  the  ])orphyritic  grey  Inotite  granite  (in  reality  almost  a 
syenite),  which  forms  the  base  of  Gel)el  Aad.  In  AVadi  Letih,  near 
the  (rates  of  Liitih,  there  is  an  interesting  intermixture,  the  granite  at 
first  enclosing  fragments  of  a  finer  rock,  while  further  up  the  valley 
there  is  a  small  exposure  of  dark  schists  and  red  quartzose  rocks 
dipping  at  45  degrees.  The  [)resence  of  hornblende-granites  in  this 
neighbourhood  suggests  by  analogy  that  the  schistose  covering  was 
formerlv  of  wide  extension  in  this  region. 

Fekani  volcanic  sektes. 

Hitherto  the  true  sedimentary  beds  have  in  the  main  been  considered, 
but  in  the  Feraiii  range  volcanic  rocks  of  ancient  date  are  closely  asso- 
ciated with  the  grits  above  described.  When  issuing  from  the  gates  of 
Nasb,  the  foothills  of  the  Ferani  range  were  noted  as  being  composed 
of  an  alternation  of  green  and  red  rocks,  the  former  resembling  whet- 
stones, while  the  latter  were  quartz-felsites.  On  ascending  Gebel  Ma'in 
the  sunmiit  was  found  to  be  composed  of  a  coarse  conglomerate  of 
felsites  and  dark  com]  act  igneous  rocks  cemented  together  by  a  matrix 
having  the  characters  of  a  biotit(*-granite,  and  it  was  further  observed 
that  the  felsites  greatly  resembled  those  of  the  porphyry  ranges  of 
Dokhan,  on  the  e^istern  side  of  the  Ked  Sea.  At  the  base  of  the  hill 
a  similar  conglomerate  was  in  the  main  composed  of  highly  banded 
rhyolites.  The  sul)se(|uent  examination  of  the  range  in  detail  has 
borne  out  this  conclusion,  viz : — that  lifreat  volcanic  activitv  was  asso- 
ciated  with  thedej^osition  of  theses  sedimentaries,  the  whole  combhiation 
having  been  subsequently  inva(le<l  by  a  granitic  magma.  Reversing 
the  process  by  which  this  conclusion  was  arrived  at  from  a  study  of 
the  detiiils  uiu'olled  in  succession  during  the  traverse,  the  details  will 
here  be  considered  in  the  light  of  the  conclusion. 

It  has  already  been  noted  that  the  main  summits  of  the  Ferani  range 
are  composed  of  rocks  which  in  hand  s])ccimens  were  apparently  of 
andesitic  nature.  To  coniirm  this  ])()iut  fnignients  were  obtained  from 
all  the  principal  peaks  and  sections  have  been  cut  from  these  and 
examined.  From  this  study  wo  learn  that  the  sunnnit  rock  of  Um 
Aleg  is  an  ancient  lava  with  corrodcMl  (juartz  and  much-altered  felspar 
in  a  cloudy  base;  tliat  of  Zaraga.  on  the  otlu'i*  !:and,  is  a  re-sorted  ash, 
made  up  of  fragments   of  quartz,  decomposing  felspar,  and  pieces  of 
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j^ranophyre  enclosed  in  a  dusty  Imse,  the  s])ecific  ^ravit  v  boin^  remarkably 
high,  2.()9.  In  the  lower  slopes  of  the  same  hill  is  a  devitrified  rhyolite 
(sp.  gr.  2.59)  with  microspherulitic  and  Huidal  structure,  an  interesting 
])oint  as  suggesting  that  the  acid  ])receded  the  more  basic  outflows.  A 
similar  rock  at  the  foot  of  Abuksheib  in  Wadi  Um  Harag  is  also  a 
spherulitic  quartz-felsite  or  devitrified  rhyolite. 

In  the  lower  range  of  Ma'in  to  the  east  of  Ferani  the  volcanic  rocks 
are  of  equal  importance,  the  summit  of  (i(^bel  Um  el  Wijera  being 
composed  of  a  devitrified  fluidal  lava  (sp.  gr.  2. Go  to  2. (59)  with 
micropegmatitic  base  and  [)orphyritic  crystals  of  altered  plagioclase 
felspar.  On  the  other  hand,  the  acid  rock  which  forms  the  hitruding 
member  is  an  altered  hornblende-granite,  the  constituent  minerals 
being  large  quartz,  altered  fels[)ar,  hornblende,  and  nuich  fibrous 
chlorite.  The  succession  noted  in  the  field-book  from  the  base  of 
El  Wijera  was  as  follows:  The  granite  much  traversed  by  diabase 
dykes,  extends  only  a  short  distance  up  the  hill,  following  on  which 
are  syenite  or  diorite-felsites,  giving  rise  to  a  saries  of  ridges.  The 
peak  of  Um  El  Wijera  itself  consists  mainly  of  two  types  of  dark 
tmdesite,  which  also  form  the  whole  crest,  the  junction  with  the 
biotite-granite  being  at  the  foot  of  the  hill.  From  Wadi  Ma'in  the 
succession  is  similar,  with  the  excei)tion  that  the  granite  is  succeeded 
by  a  fine-grained  quartz-diorite,  itself  intimately  associated  with  the 
dykes  (these  includhig  ([uartz  felsites,  hornblende-felsites  and  porphy- 
rites,  together  with  spheroidal  diabases). 

The  followin<i:  entries  extracted  from  the  field  notes  mve  the  general 
imj)ression  formed  by  further  examination  of  the  ranges  shown  in 
PI.  XXI.     These  are  in  diary  form. 

11.4.99.  '•  Ascended  (lebel  Lij,  which  consists  maiidy  of  felsites  of 
the  dark  type,  together  with  ((uartz-bciiring  varieties.  The  biotite- 
gneiss  is  present  in  a  small  basin  near  the  summit,  and  also  occurs  in 
huge  blocks  in  the  boulders  which  fill  the  steep  valleys  on  the  side  of 
the  mountain.  But  the  most  curious  feature  is  the  [)resence  of  masses 
of  coarse  granite,  standing  like  boulder  heaj)s  on  the  summit,  and 
forming  bold  |)re('i[)ices  on  the  sides.  The  one  forming  the  main  peak 
is  really  a  very  coarse  quartz-felsite,  in  which  idionjorphic  orthoclase 
crystals  are  conspicuous." 

12.4.99.  ''Wadi  Um  Harag  traverses  the  felsites,  most  of  these 
being  fine-grained  types.  Gebel  Um  Harag  and  Gebel  Ferani  are 
composed  to  a  large  extent  of  andesites,*  continuing  many  fragments, 


III  the  original  notes  described  art  darker  felsites. 


—  176  — 

apparently  also  felflitic.  Through  these  rise  quartz-felsites  trending 
in  the  usual  north-east  direction.  An  interesting  occurrence  is  the  presence 
of  what  appeared  to  be  undoubted  contact  schists  high  on  the  slopes 
of  Wadi  Ferani." 

From  the  above  observations  it  would  ap{)ear  that  at  a  very  early 
date  (by  resemblance  with  similar  rocks  in  other  countries,  possibly 
late  Archean  or  Early  Cambrian)  volcanic  activity  had  been  highly 
develo{>ed  in  Sinai ;  the  acid  lavas  possibly  preceding  the  more  basic 
members.  An  acid  magma  subsequently  invaded  the  whole  complex, 
the  [K>rtion  nearest  the  contact  becoming  a  gneissose  quartz-diorite, 
and  in  some  instances  breaking  up  the  felsites,  etc.,  to  such  an  extent 
that  the  two  rocks  are  now  closely  intermixed. 

Volcanic  rocks  are  not  limited  to  the  Ferani  range,  being  also  present 
on  the  summits  of  many  other  important  ranges.  Abu  Mesud, 
Nakhala,  Khasib,  and  Ekma  owe  the  dark  colouring  of  their  peaks 
to  the  presence  of  th(;  Ferani  andesite,  which  was  also  recognized  in 
the  downwash  on  the  slojies  of  Gebel  Katharina.  In  a  rapid  passage 
through  Wadi  Zagara  under  Gebel  Habshi,  a  schist  country  was  tra- 
versed, and  there  is  little  doubt  that  this  mountain  is  like  the  Ferani 
range  largely  of  volcanic  origin. 

Summary  of  History  of  Eastern  Sinai. 

Summarizing  the  observations  recorded  in  the  foregoing  pages,  the 
following  are  the  conclusions  which  present  themselves.  The  earliest 
chapter  unrolled  revwils  a  period  of  sedimentation  and  denudation, 
acconi{ttinied  by  intense  volcanic  action  which  spread  its  influence  not 
only  over  Sinai,  but  also  over  wide  areas  in  Egypt  and  the  Sudan.  Of 
this  jKiriod  no  fossil  remains  have  as  yet  l>een  obtained,  and  indeed  their 
presence  would  l)e  surprising  as  the  whole  oE  this  early  sedimentary 
and  volcanic  region  has  been  penetrated  from  beneath  by  masses  of 
acid  igneous  rocks,  granite  and  its  allies,  which  have  induced  contact 
mettimorphic  changes  in  the  sedimeiitaries,  and  themselves  have  been 
rendered  gneissose  and  dioritic  near  the  zone  of  contact.  These  in  their 
turn  have  been  invaded  by  red  granites  and  dykes  of  the  most  varied 
description,  the  Litter  arranged  in  strikingly  symmetrical  lines  which 
to-day  traverse  the  whole  country  in  well-marked  directions. 

All  these  complex  events  occurred  before  the  deposition  of  the  first 
fossiliEerous  limestones  and  sandstones  of  Carboniferous  age  on  the 
denuded   surface   of   the  ancient  continent  in  Western  Sinai ;  though 
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these  marine  strata,  the  only  records  of  a  brief  episode  before  the 
continental  conditions  may  have  once  more  gained  the  ascendant,  are 
absent  in  Eastern  Sinai.  Of  the  life  during  the  periods  of  the  Permian, 
Triassic,  Jurassic,  and  earlier  Cretaceous,  elsewhere  marked  by  so 
varied  and  characteristic  a  fauna,  there  exists  no  trace,  and  only  with 
the  Upper  Cretaceous  (Cenomanian)  does  Sinai  once  more  sink  beneath 
the  waters  of  that  mighty  ocean  which  spread  far  and  wide  over  both 
hemispheres. 

In  this  region  the  granite  was  planed  down  and  the  Nubian  sand- 
stone deposited  on  the  plain  of  marine  denudation,  unbroken  by  the 
dykes,  which  though  abundant  in  the  granite,  are  cut  off  abruptly  at 
their  junction  with  the  sedimentary  rock.  The  sandstone,  at  the  base 
brightly -coloured,  ferruginous,  and  false-bedded,  changes  above  into  a 
great  thickness  of  white,  friable  sands,  themselves  underlying  marls  and 
limestones  containing  a  typical  Upper  Cenomanian  fauna. 

Further  continuation  of  the  history  must  be  sought  in  the  unstudied 
plateau  to  the  north,  the  pages  that  record  the  Eocene  and  Oligocene 
being  entirely  absent  in  South-East  Sinai  itself,  while  only  in  the 
extreme  south-east,  the  great  oysters  of  Khoraiya  show  that  the 
Miocene  sea  once  spread  round  Ras  Mohammed. 

With  the  early  Pliocene  closes  the  period  of  quiet  depression  and 
deposition,  or  elevation  and  denudation,  and  instead  we  enter  on  a  time 
of  storm  and  stress,  of  mountain  formation  and  gigantic  fracture, 
which  have  left  their  mark  both  in  chaotic  confusion  and  far-reaching 
regularity.  Up  the  broad  trough  thus  {)roduced  advanced  the  invading 
Erythraean  fauna,  and  the  record  closes  with  the  silent  witness  of  the 
coral-reefs  to  the  gentle  differential  movements  of  to-day. 
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IETEOR0L06ICAL  OBSERVATIONS  TAKEN  IN  SINAI,  BY  M..  H.  6.  SKILL,  F.R.6.S. 

Total  850  readings  with  analyses  hy  If  W.  F.  Hume. 
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635-2 

Head  of  Wadi  Tarfa 

•  •  •  • 

W 

30 

6. —  a.m. 

14-4 

634-3 

do. 

Beginning   to    cloud 
towards  evening. 
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Observations  for  October,  1898  (continued). 


Date 

Time 

il 

LOCALITY 

BEHABKS 

1898 

Oct.   30 
„      31 

M          9? 

9.50  a.m. 

6.50  a.m. 

12.30  p.m. 

5.25  p.m. 

11-5 

17-2 
25-5 
19-9 

• .  • 
6:«-7 

C33-9 
633-4 

Summit  of  Gebel  Fersh 

Sheikh  El  Arab 

Head  of  Wadi  Tarfa 

do. 

do. 

.  .  •  • 

Heavily  clouded  with 
ffusts   of  wind  and 
drops  of  rain  increas- 
ing towards  night. 

The  second  half  of  the  month  of  October,  1898,  in  Sinai  was  in  general  hot  and  still, 
the  maximum  recorded  being  in  the  open  plain  of  El  Qa'a  at  2.5  p.m.,  viz.,  38'°1,*  and  the 
minimum  preceding  the  storm  period,  viz.,  14*°4  at  6  a.m.  on  the  30th.  The  storm  of  the 
31st  first  appeared  from  behind  Gebel  Eth  Thebt,  heavy  white  clouds  rolling  up  from  the 
south-west.  Later  it  divided  itself  into  two  divisions,  the  one  advancing  westward  of 
Wadi  Tarfa  along  the  Rimhan-Um  Shomer  crest,  and  the  other  following  the  main 
watershed  from  Gebel  Tarfa  to  Fersh  Sheikh  El  Arab.  By  this  division  the  camp  itself 
escaped  much  rain,  though  there  was  a  constant  succession  of  thunder-peals  and 
vivid  lightning  throughout  the  day,  and  the  Arabs  reported  a  "seil''  or  torrent  in  Wadi 
Wa'era  to  the  east. 

Immediately  on  entering  the  mountain  gorges,  the  greatest  care  was  exercised  by  the 
sheikh  as  to  the  selection  of  camps,  there  being  but  few  places  in  safe  positions  in  these 
deep  valleys.  From  the  above  figures  it  will  be  seen  that  the  days  of  maximum  heat 
were  from  the  20th  to  23rd,  in  the  plain  of  El  Qa'a  and  lower  part  of  Wadi  Isla. 

The  averages  for  the  principal  hours  are  : 

Morning^  6  to  8  a.m,  =  2CP  C.  (14  readings). 

Maximum,  29°'4  (J.,  8  a.m.,  21st  (Qa*a  plain). 
Minimum,  14°'4C.,  6  a.m.;  30th  (in  mountains). 

yoon,  12  to  2  p.m.  =  2S^'8  C.  (8  readings). 
Maximum,  36°9C.,  noon,  21st. 
Mmimum,  23°3C.,  11.25  a.m.,  28th  (Summit  of  Humr). 

Evming,  5  to  7  p.m.  =  24°-9(l  (10  readings). 
Maximum,  36°"6  C,  5  p.m.  (Qa*a  plain). 
Minimum,  16°-7  C.    (Head  of  Wadi  Tarfa). 

From  the  above  data  it  is  evident  that  the  open  plain  had  great  effect  in  increasing 
the  average  temperature. 


All  temperatures  given  in  this  chapter  are  Centigrade. 
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Observations  for  November,  1898. 

Date 

Time 

el 

ij 

0,  ~ 

LOCALITY 

BEMAKKS 

1898 

Nov. 

1 

6.50  a.m. 

15 

«);^3-4 

Head  of  Wadi  Tarfa 

Wind  and  Showers. 

n 

»» 

noon 

14-4 

om-i) 

do. 

Showers. 

n 

»i 

5.25  p.m. 

10-6 

«;34m; 

do. 

Raining. 

n 

2 

6.40  a.m. 

11-. -5 

(;33'7 

do. 

Fine,  still  morning. 

n 

?9 

1.45  p.m. 

21-8 

('.32M) 

Head  of  Wadi  Wa'era 

Fine,  fleecy  clouds. 

n 

*5 

5.20  p.m. 

l()-« 

(",32  Mi 

do. 

•  ■  .  • 

n 

3 

6.30  :i.m. 

IIT) 

(•.31 -9 

do. 

Still,  chilly. 

n 

'» 

11.30  a.m. 

17 

oS") 

Summit  of  Abu  Mesud 

•  .  •  • 

w 

99 

2. —  p.m. 

18-2 

5S3 

do. 

•  .  .  • 

n 

?» 

5.5     p.m. 

19 

(;-)2-4 

Gorjre  of  Wadi  Nasb 

•  •  •  . 

rt 

4 

5.30  p.m. 

15'3 

(545 

do. 

Thun<lerstorms,  show- 
ery or  clouded. 

n 

5 

6.25  a.m. 

11-3 

(",51 -3 

do. 

Fine  day,  still,  sunny. 

n 

tj 

1.55  p.m. 

18-6 

(509 

Summit  of  Gel)el  Beidha 

.  •  •  • 

n 

99 

6. —  p.m. 

l»-r) 

«r)2-0 

GorgP  of  Wadi  Nasb  (mouth) 

•  • .  • 

fj 

6 

6.10  a.m. 

9-1 

(;r)i-7 

do. 

Still,  fine. 

n 

7 

4.30  p.m. 

10  "1 

659*7 

Near  Nasb  gorge 

Fine,  still,  some*  fleecy 
clouds. 

w 

8 

5.45  p.m. 

19T) 

672  •« 

Junction  Wadis  Urn  Raohal 
and  Nasb 

Fine,  still. 

w 

9 

6.30  a.m. 

10T> 

672*  1 

do. 

At  11  a.m.  hot,  still. 

w 

99 

5. —  p.m. 

19 

670 -S 

do. 

Some  clouds. 

n 

10 

6.25  a.m. 

11 

670-8 

do. 

Fine,  still. 

n 

11 

7.30  p.m. 

13-4 

670'7 

do. 

Fine,  still,  hot. 

n 

99 

mormng 

lO-r) 

670-5 

do. 

Towards    1 1    a.m. 
clouding  up. 

n 

99 

noon 

19-5 

669-3 

Mouth  of  Wadi  Um  Beda 

.... 

w 

99 

3.45  p.m. 

17-7 

•  •  . 

Summit  of  Um  Beda 

Sky  heavily  clouded, 
no  wind. 

M 

99 

6.5     p.m. 

14-4 

(\C}7*\ 

Mouth  of  Wadi  Um  Beda 

Chilly. 

M 

12 

6.20  a.m. 

9*3 

CM'T) 

do. 

.... 

n 

99 

9.20  a.m. 

n-i) 

CAu'H 

do. 

.... 

n 

99 

2.50  p.m. 

18-2 

Cm*^ 

do. 

Slight  showers. 

»i 

M 

9.25  p.m. 

11-2 

m]'2 

do. 

Intensely  >till  night. 

n 

13 

7. —  a.m. 

12-5 

i\(W)'4: 

do. 

Clouded  up   towards 
afternoon,       black 
clouds,     showers, 
rain. 

11 

99 

7. —  p.m. 

12-5 

()r>7 

do. 

Chilly. 

n 

14 

7.45  a.m. 

13 

6(;() 

do. 

Some  clouds,  chilly. 

?i 

99 

7. —  p.m. 

11-3 

658 -0 

Head  of  Wadi  Um  Kaclial 

Windy,  chilly. 

w 

IJ 

7. —  a.m. 

7 

658 -1) 

do. 

Small  clouds. 

?? 

99 

3. —  p.m. 

13-9 

•  •  • 

Summit  of  (Jebel  Thaalbi 

(Jhilly,  little  wind. 

w 

16 

7. —  a.m. 

9*2 

657-6 

Hejid  of  Wiuli  Um  Rachal 

Air,  still,  clear. 

» 

9' 

1. —  p.m. 

11'8 

('.2r> 

Summit  of  (iebcl  Adakkar 

.... 

n 

99 

4.10  p.m. 

11 '9 

657 

Head  of  Wadi  Uiu  Uaehal 

Win<ly,  chilly. 
Air  stm. 

n 

99 

7. —  p.m. 

9-6 

657-9 

do. 

rt 

17 

6. —  a.m. 

5.5 

657.5 

do. 

No  wind,  air  still. 

i 
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Observations  Cor  Uovmabur,  1888  (eotainwd). 

ii 

§1 

Date 

Time 

*l 

LOCALITY 

REMARKS 

1898 

Nov.  17 

8.30  a.m. 

9-7 

657*9 

Head  of  Wadi  Um  Rachal 

Fine. 

n 

5* 

1.30  p.m. 

11-9 

.  •  . 

Summit  of  Gebel  Ashara 

Fine,  warm,  no  wind 

W 

>» 

5.50  p.m. 

12-0 

658-2 

Head  of  Wadi  Um  Rachal 

A    few    motionless 
fleecy  clouds. 

5> 

n 

8. —  p.m. 

8*7 

659 

do. 

•  •  •  • 

M 

18 

6.^  a.m. 

6-1 

659-8 

do. 

No  wind,  clear. 

» 

»» 

8.—  a.m. 

8-7 

659-8 

do. 

. . .  • 

M 

»» 

4tl5  p.m. 

lC-9 

694-6 

North  bend  of  Wadi  Nasb,  500 
metres  lower  than  previous 
camp. 

Air  still,  clear. 

» 

<< 

8. —  p.m. 

U-1 

695-4 

do. 

Still,  clear,  fine. 

» 

19 

5.40  a.m. 

10-5 

695-9 

do. 

Still,  fine. 

» 

»» 

8.10  a.m. 

13*6 

695-8 

do. 

Windy,  north. 

>» 

95 

2.40  p.m. 

11-3 

.  •  • 

Summit  of  Gebel  Ma'in 

Keen  north  wind. 

»> 

55 

7. —  p.m. 

15-3 

695-6 

North  bend  of  Nasb 

do. 

>« 

59 

9. —  p.m. 

1?.6 

695-9 

do. 

Still. 

»5 

20 

7. —  a.m. 

695-5 

do 

Air  still,  fine. 

»> 

55 

5.30  p.ra. 

16*8 

692-1 

do. 

North  wind. 

f> 

55 

7.—  p.m. 

16-5 

693-1 

do. 

Air  stilL^ 

iJ 

21 

6. —  a.m. 

12-8 

692-5 

do. 

North  wind* 

n 

55 

8.19  a.m. 

14*4 

692-9 

do. 

Heavy  clouds  from 
north. 

jy 

55 

10.30  a.m. 

18-9 

693-5 

do. 

Slowly    moving 
clouds,    occasional 

drops  of  rain. 
Still,  fine. 

n 

55 

6. —  p.m. 

15 

687-7 

Wadi  Rahab 

>» 

22 

6.30  a.m. 

8-8 

689-7 

do. 

Quite  still. 
Fine,  still. 

n 

55 

9. —  a.m. 

17 

690-9 

do. 

5> 

*5 

4. —  p.m. 

19-3 

690-6 

do. 

Fine,  sunny. 

>» 

23 

6.15  a.m. 

13-2 

690-6 

do. 

Fine,  still. 

9» 

55 

1. —  p.m. 

26*5 

691-3 

do. 

Fine. 

»» 

55 

2.20  p.m. 

25:5 

690-9 

do. 

Rather  hot. 

9» 

55 

4.30  p.m. 

21-8 

691-2 

do. 

Fine,still.  Ma<;nificent 
weather  all  day. 

W 

55 

4.50  p.m. 

21-0 

•  •  • 

do. 

do. 

>» 

55 

7.40  p.m. 

17-7 

691-4 

do. 

Still  night. 

M 

24 

6.10  a.m. 

15 

686-4 

Wadi  Rahab 

Still. 

»» 

55 

11.15  a.m. 

27 

•  .  • 

Station  in  Wadi  Rahab 

Faint  breeze. 

51 

55 

1.45  p.m. 

28 

•  .  • 

do. 

Fine. 

5> 

55 

3.30  p.m. 

23*2 

•  •  • 

.  •  •  • 

•  •  •  • 

J1 

55 

5.15  p.m. 

21-3 

697-3 

South  end  Wadi  Kahab 

Still,  cloudless. 

5» 

«« 

8.35  p.m. 

17-8 

697-4 

do. 

Air  still. 

55 

25 

6.15  a.m. 

15-3 

696-7 

do. 

Still,  fine. 

»5 

55 

1.30  p.m. 

22-4 

•  •  • 

Summit  Gebel  Zaimer 

Hot,  still,    a   whitish 
mist  has  risen  over 
lower  mountains. 

5« 

<t^ 

7.30  p.m. 

19*2 

696  •« 

South  end  Wadi  Rahab 

•  • . . 

»» 

20 

6.35  a.m. 

14-4 

696-1 

do. 

Still,  fine. 
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Ob 

servai 

Lions  for  November,  1898  (continued). 

Date 

Time 

11 

^1 

LOCALITY 

REMARKS 

1898 

Nov.  26 

9. —  a.m. 

22-9 

• .  • 

South  end  Wadi  Rahab 

Hot,  still. 

n           91 

1.25  p.m. 

26*  5 

712-8 

Wadi  Ethmoi  and  Wadi  Kyd 

Slight  wind. 
Brilliantly  fine,  little 

••           n 

3.25  p.m. 

27 

•  •  • 

do. 

windy. 

n           »t 

?.6     p.m. 

24*4 

712-4 

do. 

•  •  •  • 

91                M 

8. —  p.m. 

22-2 

712-5 

do. 

•  • . « 

«      27 

6.45  a.m. 

17 

712-9 

do. 

Still,  windy  night. 
Hot,  still.  Jneveneng 

n           11 

2,10  p.m. 

23 

•  •  • 

Gebol  Ethmoi 

quite  still,  close. 

„  28,29 

« . 

•  • 

•  •  • 

Wadi  Ethmoi  and  Wadi  Kyd 

Fine,  hot,  still  days. 

„  30,31 

.  • 

•  • 

•  •  • 

.  •  •  . 

Fine,  hot,  still. 

The  month  of  November  divides  itself  into  two  parts,  the  first  half  and  especially  the 
first  week  being  very  unsettled.  Thus  on  the  1st  a  heavy  thunderstorm  broke  over  Wadi 
Tarfa,  while  on  the  3rd  and  4th  there  were  thunderstorms  in  all  directions,  on  the  3rd 
carap  having  to  be  moved  to  sloping  ground,  as  a  flood  was  expected.  The  second  week 
was  showery  and  chilly,  but  without  electrical  disturbances,  and  after  the  2l8t  the 
weather  was  continuously  fine.  The  storms  noted  appeared  to  be  coming  from  the  south- 
west and  were  similar  to  the  one  recorded  in  October. 

On  the  whole  the  month  may  be  termed  fine,  the  proportion  of  chilly,  damp  days  to 
hot,  fine  ones,  being:  Chilly,  etc.,  days  12.     Fine,  hot  days  18. 

The  averages  for  the  principal  hours  are  : 

Morning^  5  to  8  a.m.  =  11°' 8  C.  (2b  readings). 

(This  average  would  have  been  higher  had  the  last  three  days  been  included,  but 
owing  to  the  illness  of  the  observer,  these  observations  were  omitted.) 

Maximum,  17°  C,  6.45  a.m.,  27th  (in  Wadi  Kyd). 

Minimum,  5°*5  C,  6  a.m.,  17th  (on  plateau  at  head  of  Wadi  Urn  Rachal). 

Noon^  or  Maximum  day  Observations,  12  to  2  approximately  =  19°  C.  (19  readings). 

Maximum,  27°  C,  3.25  p.m.  (Wadi  Kyd)  on  2()th. 

Minimum,  11°"8,  ('.  1.0  p.m.,  IGth  (summit  of  Gebel  Adakkar). 

Evening^  6  to  7  p.m.  generally  =  16"^' 2  L\  (23  readings). 

Maximum,  24°'4  C.  on  evening  27th  (Wadi  Kyd). 
Minimum,  T'^^  (\,  7  p.m.,  KUh  (head  of  Wadi  Urn  Rachal). 

From  this  it  will  be  seen  that  the  coldest  days  were  the  IGth  and  17th,  the  hottest 
the  last  four  days  of  the  month.  There  is  one  point  of  abrupt  change  to  be  noted  which 
is  directly  correlated  with  a  geographical  change. 


—  18G  — 

On  the  18th  the  party  was  on  the  Sinai  plateau,  the  morning  temperature  being  6^1  C. 
only.  In  the  evening  the  camp  was  in  the  deep  rift  of  Wadi  Nasb,  and  this  descent 
was  accompanied  by  sharp  rise  of  temperature,  16°'9  C  being  recorded  in  the  evening, 
and  10°*5  C.  the  next  morning. 

The  temperature-diflEerence  due  to  this  change  will  be  best  shown  by  reference  to  the 
difiEerences  between  the  17th  and  19th. 

6  a.m.        8.30  a.m.         8  p.m. 

17th  (Plateau) 5.5  9.7  8.7 

19th  (Tlift) 10.5  13.6  14.1 

Difference 5.0  3.9  5.4 

On  the  ascent  of  Gebel  Ma'in,  600  metres  above  the  valley,  only  11'3  was  recorded  at 
2.40  p.m.,  and  keen  wind  was  blovnng,  though  the  general  conditions  had  not  changed. 

It  may  therefore  be  stated,  as  a  first  approximation,  that  the  tempercUure^ifference 
between  the  Sinai  plateau  ami  the  country  south  of  the  Transverse  Divide  mentioned  in  the 
General  Report  map  be  taken  as  from  4  to  ^  C. 


Observations  for  December,  1898. 


Date 

Time 

ii 

3   1 

LOCALITY 

REMARKS 

^'5 

ft,   g 

1898 

Dec. 

2 

7.30    a.m. 

16-3 

714 

Wadi  Ethmoi  and  Wadi  Kyd 

Cloudless. 

99 

99 

11.10    a.m. 

27-6 

714-6 

do. 

Fine,  hot. 

1 

9 

99 

1.10    p.m. 

27 

714 

do 

Still,  hot. 

5 

9 

99 

4.15    p.m. 

23-7 

713 

do. 

Still,  hot. 

i 

9 

99 

10.45    p.m. 

15-4 

712-9 

do. 

•  •  •  • 

5 

9 

3 

6.30    a.m. 

12-8 

712 

do. 

Hot,  fine,  small  clouds, 
but  still. 

! 

9 

4 

7.—  a.m. 

11-3 

706-9 

Higher  up  Wadi  Kyd 

Fine,  clear,  still. 

J 

9 

5 

Early 

8-9 

707 

do. 

Still,  fine. 

J 

9 

99 

9. —    a.m. 

20-3 

708-9 

do. 

Still,  hot. 

9 

99 

5.30    p.m. 

17  •5 

683-9 

Wadi  Hiimr 

Fine. 

1 

»9 

99 

8. —  p.m. 

15 

684-3 

do. 

do. 

19 

C 

6.30    a.m. 

8-9 

682-7 

do. 

Fine,  still  day. 

(9 

99 

7.45    p.m. 

15-4 

683 

do. 

•  •  •  ■ 

>9 

7 

6.50    a.m. 

7-9 

682-5 

do. 

Fine,  still  day. 

19 

99 

8. —    a.m. 

13 

682-6 

do. 

•  •  •  • 

n 

99 

7.10    p.m. 

16 

682-4 

do. 

• .  •  • 

)9 

9* 

8.30  p.m. 
Mornmg 

13-8 

682-7 

do. 

• .  •  • 

)9 

8 

8 

683-9 

do. 

(Uear,  still. 

^9 

9* 

7.10   p.m. 

10-5 

684-4 

do. 

(Mear,  still. 

)9 

9 

7. —   a.m. 

7-8 

685-2 

do. 

Still,  line. 

), 

,, 

9. —   a.m. 

16*3 

685-8 

do. 

•  •  •  ■ 

)4 

99 

11.30   a.m. 

23 

•  • 

do. 

Air  still,  few  clouds 

in  western  sky. 

»? 

99 

3. —   p.m. 

19-2 

•  • 

do. 

•  •  •  • 
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Ol 

••enral 

bions  for  December,  1898  {continued). 

11 

~Jf 

Date 

Time 

|5 

1 .1 

LOCALITY 

REMARKS 

1898 

Dec, 

9 

5.30  p.m 

15-8 

675-4 

Head  of  Wadi  Humr 

•  •  •  • 

yy 

55 

8.0     p.m. 

15 

675-4 

do. 

Still,  a  little  cloudy. 

»» 

10 

C.45   a.m. 

12-5 

674-4 

do. 

Still,  a  little  cloudy. 

55 

55 

3.50  p.m. 

11-3 

•  . 

Summit  of  Gebel  Mazea 

Cloudy,  breeze. 

9» 

55 

7..')0  p.m 

14-4 

674-6 

Head  of  Wudi  Humr 

.  •  •  • 

51 

11 

7.30  p.m. 

U-l 

687-1 

Wadi  Ethmid 

Still,  clear. 

5J 

1-2 

7. —  a.m. 

11 

665-4 

do. 

Little  windy,  masses 
of  clouds  all  day. 

»» 

5^ 

7. —  p.m. 

13-3 

663-9 

do. 

do. 

5? 

13 

7.15   a.m. 

9-4 

663 

do. 

Slight  breeze  and  con- 
siderable  cloud.  ^ 
Eveningclear  again. 

»5 

55 

9.45   a.m. 

13-8 

663-6 

do. 

• .  • . 

•5 

55 

9. —  p.m. 

16-3 

712-5 

Wadi  El  Tema 

. .  •  • 

♦> 

14 

6.45   a.m. 

10-8 

712 

do. 

Still,  clear,  then  cloudy 
and  breeze  to  clear. 

« 

^5 

7.5     p.m. 

14-4 

713-1 

do. 

• . .  • 

M 

15 

7. —  a.m. 

5-7 

713-6 

do. 

Clear,  then  white 
clouds. 

W 

55 

6.30  p.m. 

13 

715-8 

do. 

Still,  clear. 

51 

16 

7.40  a.m. 

8-6 

716-6 

do. 

White,  clouds  all  day, 
no  wind,  hot  sun. 

>9 

55 

12.40  p.m. 

22-5 

716-9 

do. 

do. 

w 

55 

3. —  p.m. 

20-6 

716-9 

do. 

• . .  • 

w 

55 

5.50  p.m. 

15-8 

717-2 

do. 

.  •  • . 

11 

59 

8. —  p.m. 

12-4 

717-2 

do. 

.... 

5» 

17 

6.50  a.m. 

7-8 

717-3 

do. 

Clear,  still.  Light 
puffs  of  wind  to 
clear,  still. 

H 

55 

7.—  p.m. 

15-3 

731-8 

Wadi  Gcbila  and  Wadi  Kyd 

«... 

»» 

18 

6.45   a.m. 

12-8 

73(J-4 

do. 

Still,  cloudy. 

5» 

55 

8.20   a.m. 

16-1 

im-i 

do. 

Still,  clearing,  then 
breeze,  hot,  misty. 

55 

55 

5.30  p.m. 
Night 

18 

729-9 

do. 

Still,  clear. 

5» 

55 

13-8 

7;w-2 

do. 

Still,  cle^r. 

55 

19 

6.30  a.m. 

8-7 

729-2 

do. 

Clear,  still,  chilly. 

55 

55 

8.30  a.m. 

15-2 

729-9 

do. 

Hot,  still. 

55 

55 

6.40  p.m. 

19-8 

739-2 

Month  of  Wadi  Gebila 

Still,  thin  misty  clouds 

55 

'5 

9. —   p.m. 

18-1 

739-2 

do. 

do. 

55 

20 

7.—  a.m. 

19-2 

7;i8-2 

do. 

Still,  cloudy. 

55 

55 

8. —  a.m. 

19-8 

7;^8-2 

do. 

Still,  floudy.  In  after- 
noon at  3. 15  breeze 

and  cloudy 

55 

55 

6.15   p.m. 

21 

736-5 

do. 

Cloudy,  stilL 

55 

55 

9.15  p.m. 

19-2 

736-8 

do. 

Warm  and  cloudy. 

55 

21 

6.40  a.m. 

16-8 

736-1 

do. 

Nearly  clear. 

55 

55 

9. —  a.m. 

20-6 

738-3 

do. 

Breeze,  few  clouds. 
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ObsenraUons  for  December,  1898  (continued). 

Onte 

Time 

ft 

LOCALITY 

BBMABK8 

1898 

Dec. 

21 

12.45  p.m. 

22-6 

750-2 

Sea-level,  Ras  Atantur 

Fresh  breeze,  clouds. 

5» 

99 

7. —  p.m. 

17-8 

745-5 

Mouth  of  Wadi  Kyd 

Quite  still. 

59 

99 

9.30  p.m. 

16-7 

746-8 

do. 

Quite  still. 
Clear,  chilly. 

5» 

22 

7. —  a.m. 

13 

748-2 

do. 

>< 

*9 

9. —  a.m. 

18-8 

749-0 

do. 

At  4  pm.  breeze,  clouds 
Still,  clear. 

»» 

99 

Evening 

16-5 

749-7 

do. 

99 

99 

Evening 

13-9 

750-1 

do. 

Still,  clear. 

99 

23 

6.30  a.m. 

12 

750-1 

do. 

.  .  a  ■ 

99 

99 

9.-  a.m. 

17-9 

751-4 

do. 

Clear,  light  breeze. 
Hot,   .otili  to  slight 

•9 

99 

7. —  pm.. 

15-3 

740 

Junction  Wadi  Kyd  and  Wadi 

Beda 

breeze. 

99 

99 

?.9    p.m. 

13-7 

740 

do. 

Clear,  still. 

99 

24 

6.50  a.m. 

12-8 

737-7 

do. 

Clear,  still. 

99 

99 

8.35  a.m. 

16-7 

738-3 

do. 

Quite  clear,  still. 

99 

99 

6.40  p.m. 

14-4 

735-2 

do. 

■  .  •  • 

99 

99 

8.10  p.m. 

17-3 

7;«-5 

do. 

•  •  .  • 

99 

25 

7.30  a.m. 

13 

736-2 

do. 

Still  and   fine. 

99 

99 

4.20  p.m. 

15 

726-2 

Mouth  of  Wadi  Zerig 
Yahamed 

Brilliantly  fine,  still. 

99 

99 

6.40  p.m. 

12-8 

726-2 

do. 

Colder,  fine. 

99 

99 

9.30  p.m. 

10-8 

726-6 

do. 

Quite  still,clear  moon- 
light. 
Air  still,  chilly. 

99 

26 

6.45  a.m. 

8-0 

726-5 

do. 

99 

99 

8.40  a.m. 

10-5 

727-7 

do. 

Fine. 

99 

99 

6. —  p.m 

12-8 

728-4 

do. 

Air  still,  chillv. 
Small  fleecy  clouds. 

99 

99 

9.30  p.m. 

10-0 

729-6 

do. 

99 

27 

6.20  a.m. 

6-4 

lao-s 

do. 

Air  still. 

99 

99 

8.15  a.m. 

8-3 

732-2 

do. 

Fine,  air  still. 

99 

99 

6. —  p.m. 

9-5 

711-9 

Centre  of  Wadi  Yahamed 

Air  still,  fine. 

99 

9' 

10.30  p.m. 

8-0 

712-3 

do. 

Air  still. 

99 

2S 

7. —  a.m. 

3-0 

712-9 

do. 

Still,  chillv,  fine 
Still,  few  fleecy  clouds 

99 

9< 

6.25  p.m. 

8-2 

711-6 

do. 

99 

99 

10. —  p  m. 

8-6 

710-9 

do. 

Still. 

99 

2'.) 

7. —  a.m. 

6-0 

709-7 

do. 

Sky  clear,  still. 

9-» 

99 

12.—  p.m. 

8-9 

•  • 

Summit  of  Um  Ekhlis 
(nearly  1000  niftres  above  valley) 

•  •  • . 

99 

99 

3. —  p.m. 

10-2 

,  , 

do. 

.... 

99 

99 

7.15  p.m. 

8-0 

708-7 

Centre  of  Wadi  Yahamed 

Fine,  still. 

99 

30 

7. —  a.m. 

2*9 

708-3 

do. 

.... 

99 

'9 

10. —  a.m. 

14-2 

710-3 

do. 

Air  still,  fine. 

99 

99 

12. —  p.m. 

17-0 

•  • 

GoTire  of  Wadi  Yahamed 

• . . . 

59 

19 

3. —  p.m. 

12-5 

•  • 

do.     (hi<rher) 

Clouds    drifting    up 
from  west. 

99 

«« 

5.30  p.m. 

7-8 

675 

Foot  of  Gc^bel  Sahhaffh 

•  •  •  • 

99 

31 

6. —  a.m. 

2-5 

674-6 

do. 

Still  fine,  a  few  clouds 

9* 

?^ 

2.10  p.m. 

5-3 

Summit  of  Gehel  Sabba^rh 

•  •  •  • 
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The  lowest  recorded  temperature  for  the  month  of  December  was  noted  on  the  Slst 
at  6  a.m.  at  the  foot  of  Gebel  Sabbagh  (Central  Range)  =  2^5  C,  the  highest  on  the  2nd 
(no  record  for  the  1st)  in  Wadi  Kyd,  viz.,  27'^6  at  11.10  a.m. 

The  Morning  Average  6  to  8  a.m.  =9^*8  C.  (29  readings),  the  Maximum  being  19^'2  C. 
at  7  a.m.  on  the  20th  (month  of  Wadi  Gebila).  Minimum  SP'5  G.  at  6  a.m.  Gtehel 
Sabbagh. 

Too  few  Midday  temperatures  were  taken  to  form  an  average;  such  as  were  noted 
vary  from  5°'3  C  on  the  summit  of  Sabbagh  (at  2.10  p.m.  on  the  Slst),  and  10^*2 Con 
summit  of  Um  Ekhlis  (on  the  29th  at  3  p.m.),  to  22°'6  C  at  sea-level,  Gulf  of  Akaba,  (at 
12.45  p.m.  of  the  21st),  and  27^  (3.  (at  1.10  p.m.  of  the  2nd)  in  Wadi  Kyd. 

Evening  temperatures  (6  to  8  p.m.)  (27  readings).  Most  of  the  readings  were  taken 
about  7  p.m.,  the  time  of  return  to  camp. 

Average  =  W'S  0.  Maximum  21°  C.  on  the  20th,  at  6.15  p.m.  (mouth  of  Wadi 
Gebila).     Minimum  7°*8  C.  on  the  30th,  at  foot  of  Gebel  Sabbagh. 

Although  no  midday  averages  were  taken,  the  regularity  of  difference  for  the  pre- 
ceding months  may  enable  us  to  suggest  a  probable  figure. 

Average  Half  October 

Morning 20 

Afternoon 28  8 

Evening 24.9 


Wind^  A  remarkable  feature  of  this  month  was  its  freedom  from  wind  Only  on 
10  out  of  the  31  days  have  breezes  been  recorded,  and  these  always  light  and  in  the 
afternoon,  with  one  exception,  the  night  of  the  24th. 

Cloud,  These  were  noted  on  17  days,  but  usually  small  and  fleecy.  Cirrus.  Only 
on  the  12th,  13th  and  16th  were  these  in  mass.  There  was  lightning  to  the  north  on  the  11th. 

Sno%o.  On  the  night  of  the  27th  a  heavy  cloud  came  up  over  Q^bel. Sabbagh,  the 
neighbouring  summits  remaining  clear.  When  it  lifted  next  morning  the  mountain  was 
covered  with  snow,  which  was  still  lying  thick  on  the  slopes  when  we  ascended  it  on  the 
Slst,  the  result  being  that  two  of  thj  Arabs  were  frost-bitten,  and  one  developed  night- 
blindness. 


November 

December 

11.3 

9.8 

19 

17.3 

16.2 

14.3 
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Observations  for  January,  1899. 


Date 


1899 
Jan.    3 

"     H 

„        6 


10 

11 
12 

13 

99 
99 

14 

99 

15 
IC 


Time 


2.20  p.m. 


3.20  p.m. 
Evemng 
7. —  a.m. 
9.15  a.m. 
3.15  p.m. 
8.30  p.m. 
7. —  a.m, 
6. —  p.m. 
8.20  p.m. 

6.30  a.m. 
8.10  a.m. 
5.45  p.m. 
9.30  p.m. 

6.35  a.m. 
8.30  a.m. 
6. —  p.m. 
7.10  p.m. 
9. —  p.m. 
8.40  a.m. 

8. —  p.m. 

9.50  p.m. 
7.45  a.m 
9. —  a.m 


9.30  p.m. 
8. —  a.m. 


9.40  p.m. 


8. —  a.m. 


Morning 


12.— 
2.15 
4.30 
G.— 


m. 
p.m. 
p.m. 
p.m. 


3  ® 

el 
|l 

ft 

ft,s 

6.2 

•  . 

10-3 

.  • 

6-9 

707-5 

5-9 

704-7 

12-7 

706-4 

14-0 

•  • 

7-0 

729-1 

5-4 

727-7 

11-9 

737-9 

10-4 

738-6 

2-0 

741-2 

6-0 

741-9 

10-6 

742-7 

6-4 

743-7 

3-3 

745-2 

5-C 

745-7 

12-2 

759-2 

12-9 

759-7 

12-4 

759-8 

15-4 

758-7 

9'0 

747 

13-0 

746-9 

13-4 

748 

16-0 

748-2 

10-3 

755-2 

14 

754-4 

14-9 

754-7 

13-7 

754-9 

17-4 

753-2 

19-2 

751-4 

18-4 

751-1 

It; -3 

750-8 

15-4 

750-7 

LOCALITY 


Summit  of  Um  Adowi 


Summit  of  Qebel  Barakat 
Foot  of  Um  Adowi 
do. 
do. 
Summit  of  Gebel  Battach 
Centre  of  Um  Adowi 
do. 
Lower  part  of  Um  Adowi 
do. 

do. 
do. 
do. 
do. 

do. 
do. 
Nebk  (sea-level) 
do. 
do. 
do. 

Foot  of  Gebel  Qiada 

do. 
do. 
do. 


Aad  Bay 
do. 


Sherm 
do. 


do. 
do. 
do. 
do. 
do. 


BBMABKS 


Previous    days    fine, 
still,    few    clouds, 
'     light  breeze. 
Still,  clear,  warm. 

Still,  fine'/' 
Still,  clear. 
Misty. 
Clear,  still. 
•  •  •  • 
Gusts  of  wind. 
Occasional    gusts   of 

wind. 
Still,  clear. 
Snow  on  Jebel  Zebir. 
Still,  clear. 
Still,  clear,  fine.  Frost 

at  night. 
Still,  clear. 
Clear,  still. 
Little  cloudy. 
Breeze,  cloudy. 
Land  breeze. 
Windy,  cloudy,  about 

4  o'clock  jitill. 
Zodiacal  light,  clear, 

still. 
Still,  clear 
Windy  cloudy. 
Thin     clouds,    fresh 

breeze  all  day,  still 

at  night. 
• .  •  • 
Clear,    still,     light 

breeze,  few  clouds 

at  noon. 
Zodiacal  light  and 

windy.      Windy 

night. 
Still,  but  breeze  about 

noon.  Rain  in  night 

and  early. 
Cloudy,  breeze. 
Clearing. 
Strong  wind. 

.  •  •  • 
Blowing  hard. 
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Obsernations  for  January,  1899  (continued). 

Date 

Time 

1.1 

LOCALITY 

REMARKS 

1899 

Jan.  17 

9.30  a.in 

11-3 

752*4 

Sherm 

Blowing  hard.  Wind 
moderated  about 
4  p.m. 

Still,  some  clouds. 

»5                 »5 

7. —  p.m. 

10-4 

752-4 

Hedemia  Bay 

1»                 »» 

9. —  p.m. 

10-4 

752-7 

do. 

Cloudy,  chilly.  Wind 
in  night. 

„      18 

7.15  a.m. 

10-6 

755-7 

do. 

Still. 

W               »9 

9. —  a.m. 

14-4 

757-2 

do. 

Still,  fine. 

>5                 >? 

10.45  a.m. 

17-8 

•  . 

Low  hills  *  west  of        St.    8 

West  breeze,  clear. 

99                 9». 

2. —  p.m. 

17-3 

.  . 

do.       (Sheet  11)  St.    9 

Breeze. 

99                 99 

5. —  p.m. 

14-4 

.  • 

do.                        St.  10 

Still,  clear. 

99                 99 

6.45  p.m. 

10-4 

757-5 

Hedemia  Bay- 

Clear,  no  clouds. 

99                 95 

8. —  p.m. 

9-2 

756-7 

do.       ■ 

Still,  clear. 

„      19 

7. —  a.m. 

8-2 

759-3 

do. 

.... 

99                 99 

8.35  a.m. 

14-4 

759-1 

do. 

.... 

99                 99 

11.30  a.m. 

18-3 

•  • 

m  (Low hills  S.of  St.  11 

S.W.  breeze. 

99                 99 

3.30  p.m. 

17-« 

,  , 

s                      do.            12 

Windy. 

99                 99 

5.30  p.m. 

If) 

,  , 

g  I                  do.            13 

W.  breeze. 

„      19 

9.10  p.m. 

10 

757-7 

Ras  Mohammed 

Clear,  still. 

„      20 

7.10  a.m. 

S-3 

7.57-8 

do. 

Clear,  still. 

99                 99 

9. —  a.m. 

12-8 

759-7 

do. 

. .  •  • 

99                 99 

11.15  a.m. 

17- 5 

•  . 

Sheet  11,  St.  XIV. 

Light  l)reeze,  east. 
N.E.  breeze. 

99                 ^9. 

12.20  p.m. 

20 

.  . 

do.          XV. 

99                 99 

1.50  p.m 

17-8 

.  . 

do.          XVI. 

Breeze  light. 

99                 99 

3.15  p.m. 

18-3 

.  • 

do.          XVII. 

• « • . 

99                 99 

4.35  p.m. 

16-7 

•• 

do.          XVIII. 

Westerly    breeze, 
light,  fine. 

99                 99 

Evening 

14-4 

.  • 

do.          XIX. 

.  • .  ■ 

99                 99 

10.30  p.m. 

10-9 

758-2 

Ras  Mohammed 

Still. 

„      21 

7.40  a.m. 

12-7 

758-3 

do. 

Still,  clear. 

99                 99 

9. —  a.m. 

14'4 

7.59-3 

do. 

Still,  clear. 

99                 99 

11. —  a.m. 

17-8 

•  • 

Sheet  11,  St.  XX. 

S.E.    breeze,    wind 

changing. 

99                 99 

2. —  p.m. 

17-8 

•  • 

do.          XXII. 

W.  breeze. 

99                  99 

4.35  p.m. 

15 

•  • 

do.          XXIII. 

W.  breeze. 

99                 99 

Evening 

11-7 

744-4 

Wadi  Ha.shubi 

Still,  clear. 

„      22 

7.10  a.m. 

8-9 

740-4 

do. 

• .  •  • 

99                 99 

8.10  a.m. 

14-9 

741-2 

do. 

.... 

99                 99 

1.30  p.m. 

17*9 

•  • 

Sheet  11,  St.  XXV. 

West    wind,    some 
cloud. 

99                 99 

t*. —  p.m. 

14-4 

738-0 

Wadi  Hashubi 

Still. 

„      23 

7.15  a.m. 

7-0 

739 

do. 

Still,  clear. 

99                 99 

8.2()  a.m. 

11-7 

740-2 

do. 

do. 

99                 99 

12.20  i).m. 

19 

•  . 

Sheet  11,  St.  XXVII. 

do. 

99                 J^ 

2.30  p.m. 

21 

•  • 

do.          XXVIII. 

('leaf,  W.  breeze. 

99                 ?? 

5.15  p.m. 

1<5-1 

.  • 

do.          XXIX. 

West  breeze. 

99                 99 

9.30  p.m. 

10-0 

735-5 

Wadi  Madsus 

Clear,  still. 

^  These  stations  are  on  low  hills  between  Sherm  and  Ras  Mohammed  and  are  shown  on  the  field-sheets  kept 
in  the  Surrey  Department. 
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ObMrvations  for  January,  1899  (cemtinm 

fd). 

Date 

Time 

LOCALITY 

BEUABK8 

1899 

Jan.  24 

7.10  a.m. 

6-7 

735-7 

Wadi  Madsus 

.... 

99                 99 

8.45  a.m. 

12-2 

756-4 

do. 

•  •  •  . 

99                 99 

12.40  p.m. 

15-4 

.  . 

Summit  Qebel  Hedemia 
(3(X)  metres  above  valley). 

Still,  clear. 

99                99 

8..30  p.m. 

10-6 

736-1 

Wadi  Madsns. 

do. 

„      25 

6.45  a.m. 

6-7 

735-3 

do. 

do. 

99                99 

8.30  a.m. 

11-1 

736-4 

do. 

do. 

99                 99 

12.10  p.m. 

15 

.  . 

Gebel  Wa  ar 
(about  200  metres  above  camp). 

Clear,  slight  breeze. 

99                 99 

8.35  p.m. 

9-6 

.  . 

Wadi  Madsns. 

.... 

99                99 

10.—  p.m. 

9-4 

736-4 

do. 

Still,  clear. 

„      26 

7. —  a.m. 

13-3 

736-2 

do. 

do. 

99                99 

9.50  a.m. 

16-7 

737-6 

do. 

West  breeze* 

99                 99 

3.30  p.m. 

16-1 

.  . 

Gebel  UmMarkha 

do. 

99                 99 

6. —  p.m. 

15-0 

.  • 

Head  of  Wadi  Awaja. 

Still,  clear 

99                99 

8.45  p.m. 

10-6 

720-4 

do. 

do- 

,,      27 

6. —  p.m. 

14-4 

721-8 

do. 

Still,  a  few  clouds. 

99                 99 

8.20  p.m. 

12-8 

722-3 

do. 

Still,  clear. 

„      28 

7. —  a.m. 

10-8 

722-4 

do. 

do. 

99                 99 

8.25  a.m. 

13-8 

723-2 

do. 

Still. 

99                 99 

12-30  p.m. 

19-7 

740-1 

Gebel  Nimr  (low  hill) 

Still,  hot. 

99                 99 

4.45  p.m. 

17*1 

.  . 

Gebel  Dajilat. 

Few  clouds. 

99                 99 

7.45  p.m. 

14-2 

737-6 

Wadi  Aad. 

.... 

99                 99 

Later 

13-8 

738 

do. 

C:iear,  stiU. 

„      29 

8.15  a.m. 

14*4 

737-2 

do. 

Still,  clear. 

99                99 

1.10  p.m. 

19-7 

.  . 

Sheet  11,  St.  XXXIX. 

Still,  brilliantly  fine, 
no  clouds. 

9. —  p.m. 

15 

735-8 

Wadi  Attd. 

Still,  few  clouds. 

"      30 

10.20  a.m. 

20 

736-1 

do. 

Still,  clear. 

99                 99 

4.10  p.m. 

17-2 

.  . 

Sheet  11,  St.  XLII 
(about  500  metres  above  camp) 

do. 

99                 99 

6.45  p.m. 

17*2 

735-6 

Wadi  Aad. 

do. 

99                  99 

8.30  p.m. 

12-8 

735-7 

do. 

•  • .  • 

„      31 

8.35  a.m. 

15-9 

737-3 

do. 

Still,  fine. 

99                 99 

11. —  a.m. 

20 

738-2 

do. 

Still,  some  clouds. 

99                 99 

3. —  p.m. 

23-3 

737-1 

do. 

Still,  clear. 

99                 99 

6. —  a.m. 

17*2 

737-8 

do. 

Still. 

The  Afa.dmnm  noted  for  January  was  23°-3  ( •.  at  3  p.m.,  on  the  31st  in  Wadi  Aad. 
Mmmt/m,  2°  0.  at  C.30  a.m.  on  the  9th  in  Wadi  Uni  Adowi,  on  which  day  there  was 
frost  at  niglit,  and  Zebir  was  covered  with  snow. 

Momitifj  average  (mainly  G  to  8  a.m.)  =  10"^  C.  (21  readings). 

Maximum,  1G°*9  C.  at  8.35  a.m.  on  31st  in  Wadi  Aad. 
Minimum,  2^  C.  at  0.30  a.m.  on  9th  in  Wadi  Um  Adowi. 

Aftento&n  avemge.'<=  17^':\  ('.(17  readin^jrs)  the  Miwimum  noted  bein^23°'3  t'.at3p.m. 
on  31st  in  Wadi  Aad,  the  Mmimum  r>''-2  C\  at  2.20  i).ni.  on  the  3rd,  on  summit  of  Um  Adowi. 


-  193  — 

Evening  averages  =  12°*8  C.  (24  readings),  the  M€unnvum  record  being  17®*2  C.  at 
6.45  p.m.  on  the  30th,  and  again  at  6  p.m.  on  the  31st,  both  in  Wadi  Aad,  the  Minimum 
6°*9  C.  on  evening  of  the  4th,  foot  of  Um  Adowi. 

Practically,  the  cold  period  began  about  the  25th  of  December,  1898,  and  was  more 
or  less  marked  till  the  26th  of  January.  From  the  30th  December  to  the  10th  January 
there  was  no  record  over  14°  C. 

The  wind  observations  were  exceptionally  numerous  in  January  owing  to  our 
lengthened  stay  near  the  Gulf  of  Akaba.  Wind  was  noted  on  17  days,  blowing  exception- 
ally hard  at  Sherm  from  IGth  to  18th,  with  rain  on  the  night  of  the  15th.  Cloud  was 
noted  on  13  days,  but  mostly  only  of  the  small  fleecy  t^-pe.  Often  when  on  the  central 
summits  it  was  perfectly  still  and  clear,  the  waters  of  the  Gulf  of  Akaba  were  seen  to  be 
foam-tipped,  indicating  the  action  of  strong  winds. 


Observations  for  February,  1899. 


-  i 
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Date 

Time 

^ 

LOCALITY 

REMARKS 

1899 

Feb. 

1 

3. —  p.m. 

20-6 

•  • 

Sheet  12.     St.    II* 

Misty,  cloudy. 

n 

99 

5. —  p.m. 

2<)-C 

•  • 

St.  Ill 

Cloudy. 

99 

2 

7.40  a.m. 

15- (5 

730 

Wadi  Aad 

Still,  clear. 

99 

99 

8.35  a.m. 

17-8 

,  , 

do. 

do. 

99 

99 

11.45  a.m. 

21-7 

•  • 

Sheet  12.    St.  IV 

do. 

99 

99 

5. —  p.m. 

18 '9 

•  • 

St.    V 

do. 

9) 

3 

7.15  a.m. 

13-3 

714-7 

Head  of  Wadi  Aad 

do. 

99 

99 

8.15  a.m. 

15-2 

•  • 

do. 

do. 

»» 

99 

Noon 

15-6 

•  • 

Summit  of  Haimar  (nearly 
lOCK)  metres  above  camp) 

Cloudy,  hot,  still. 

y% 

99 

Evening 

10 -f) 

714-2 

Head  of  Wadi  Aad 

Still,  clear. 

9> 

99 

Later 

1(5 -7 

714-7 

do. 

do. 

99 

4 

7.15  a.m. 

15 

712-C 

do. 

do. 

99 

99 

?8.15  a.m. 

18-3 

•  • 

do. 

do. 

n 

99 

Noon 

18 

•  • 

Summit  of  Aad  (about  900 
metres  rise)  t 

•  •  .  • 

9? 

99 

7.15  p.m. 

16-4 

710-1 

Head  of  Wadi  Aad 

Big  wind  in  night. 

99 

5 

7.45  a.m. 

15 

710-3 

do. 

Misty,  still. 

99 

99 

1.30  p.m. 

13-2 

•• 

Summit  of  Aad  El  Gharbi 
(about  rtOO  metre8)t 

Strong  west  wind. 

99 

99 

7.10  p.m. 

15-4 

710-7 

Head  of  Wadi  Aad 

At  3.30  S.W.  wind, 
hazy,thenat7  clear 
skv,  gusts  of  wind. 

99 

6 

7.30  a.m. 

11-7 

711-3 

do. 

StiU,  hazy. 

99 

99 

8.15  a.m. 

13-3 

711-7 

do. 

Windy,    west    wind, 
white  clouds  in  day. 

99 

7 

2. —  p.m. 

17-9 

Qebel  Khurum 

evening  still. 
West  wind,  cloudy. 

99 

99 

7. —  p.m. 

14-8 

733-1 

Wadi  Mnidri 

Still. 

^  Low  stations  in  or  near  Wadi  Aa*d. 
t  Heights  above  camp. 


18 
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Observations  for  February,  1899  (continued). 

Date 

Time 

"^S 

LOCALITY 

REMABKS 

1899 

Feb.    7 

8.45  p.m. 

14*8 

733 

Wadi  Mnidri. 

Still,  clear. 

„        8 

1.30  p.m. 

17-8 

•  . 

Summit  of  Mabledge 
(300  metres)* 

Light  breeze. 

,.        9 

12.30  p.m 

20-6 

720-8 

Wadi  Letih 

Clear,  hot. 

9                  99 

6.30  p.m. 

16-3 

718-2 

do. 

Still,  clear. 

,       10 

8.30  a.m. 

15 

716-7 

do. 

do. 

9                 99 

12.—  p.m. 

17-8 

717-4 

do. 

Clouding. 

9                  99 

6. —  p.m. 

13-8 

717-2 

do. 

Raining. 

,       11 

7.20  a.m. 

11-1 

717-9 

do. 

Clear,  still. 

14                       %% 

12.45  p.m. 

9-2 

.  • 

Summit  of  Mbbera 

Showers,  rain,  heavy 

(600  metres)* 

cloud.      At    2.45 
N.W.  clouds. 

»5                 99 

9.30  p.m. 

11-7 

719-4 

Wadi  Letih 

Clear,  still. 

„      12 

7. —  a  m. 

9-4 

719-3 

do. 

do. 

«                 99 

10.30  a.m. 

15 

.  . 

Sheet  12.  St.  XVI.  Higher  up 
Wadi  Letih 

Clear,  fine. 

99                99 

2.30  p.m. 

15-2 

.  . 

do. 

West  breeze,  clouds. 

99                 99 

3.30  p.m. 

15 

.  . 

do. 

White  clouds. 

99                 99 

4.15  p.m. 

13-3 

•  . 

do. 

West  breeze. 

99                 99 

5.20  p.m. 

12*4 

694-8 

Head  of  Wadi  Letih 

Still,  clear. 

,.      13 

7.15  a.m. 

9-2 

693-9 

do. 

do. 

99                 99 

8.10  a.m. 

13 

694-6 

do. 

do. 

99                 99 

12.—  p.m. 

11-1 

.  . 

Gebel  Letih  (500  metres)* 

East  breeze,  clouds. 

99                 '9 

7.40  p.m. 

12-8 

695-2 

Head  of  Wadi  Letih 

Clear,  still. 

„      14 

7.15  a.m. 

11*7 

693-7 

do. 

do. 

99                 99 

10.45  a.m. 

14*2 

•  . 

Sheet  XXXV  (:^00  metres)* 

Clear,  breeze. 

99                 9f 

about  2  p.m. 

15 

.  • 

Sheet  XXXVI  (500  metres)* 

Clear,  still. 

„      15 

8. —  a.m. 

12-8 

691-7 

Head  of  Wadi  Letih 

do. 

99                 99 

3.50  p.m. 

12 

.  . 

Summit  of  Ethnarbi 

Still,  f  iw  clouds. 

99                  99 

:  15 

8. —  p.m. 

12-8 

691-2 

Head  of  Wadi  Letih 

Still,  clear. 

7. —  p.m. 

12*2 

694-2 

.... 

Wadi  Um  Zeinig 

Still,  clear.* 

99                  99 

9.30  p.m. 

12-2 

693-6 

do. 

do. 

„      18 

7.20  a.m. 

11-0 

691-8 

do. 

Clear,  still. 

99                 99 

Afternoon 

15-() 

,  , 

Summit  Um  Zoini<r  (400  m.)* 

West  breeze,  clear. 

99                 99 

7.—  p.m. 

15- <; 

091 -9 

Wadi  Um  Zeinig 

Clear,  still. 

99                 99 

8.50  p.m. 

14-4 

091 

do. 

.  • .  • 

„      19 

1. —  p.m. 

20-0 

090-0 

do. 

Clear,  still. 

99                 99 

G.30  p.m. 

15- 8 

090-0 

do. 

Gusts  of  wind. 

„      2() 

7.10  a.m. 

13-9 

089-8 

do. 

Cloudy. 

99                 99 

9.30  a.m. 

17-5 

09vi-4 

do. 

Clearing. 

99                  99 

2.30  p.m. 

17-8 

089-7 

do 

Wind  and  cloud. 

99                 99 

5.10  p.m. 

1(5 '7 

089-1 

do. 

Gusts  of  wind. 

99                 99 

8. —  p.m. 

13-9 

089-2 

do. 

.... 

„       21 

8.30  a.m. 

11.1 

088-4 

do. 

Still,  clear. 

99                  99 

1.20  p.m. 

11-7 

• . 

SummitElKhor(40()metres)* 

do. 

'M —  p.m. 

13-2 

•  • 

Wadi  Um  Zeinig 
Sheet  12.    St.  XXXIII  (low) 

West  breeze. 

99                  99 

5.10  p.m. 

10-0 

•  • 

West  wind  . 

•  The  heights  shown  are  above  valley  level. 
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Observations  for  February,  1899  (continued). 

Date 

Time 

LOCALITY 

BEMABKB 

1899 

Feb 

.  21 

7.30  p.m. 

8-3 

694-3 

Wadi  Mazen 

Very  misty,  few 
clouds. 

yj 

22 

7.30  a.m. 

5-0 

696-4 

do. 

Still,  clear. 

»» 

99 

2.40  p.m 

8-0 

.  . 

Sheet  12.    St.  XXXIV 
(700  metres)  Gebel  Sahara 

Clear,  very  still. 

»» 

99 

4.45  p.m. 

8-9 

•• 

Sheet  12.    St.  XXXV 
(700  metres)  Gebel  Sahara 

Still,  little  mist. 

?» 

99 

8. —  p.m. 

10-0 

697-5 

do. 

.... 

J9 

99 

9.40  p.m. 

8-3 

697-6 

Wadi  Mazea 

Still,  clear. 

99 

23 

7. —  n.m. 

5-0 

696-7 

do. 

do. 

n 

99 

8.30  a.m. 

8-9 

696-9 

do. 

do. 

>9 

99 

12.—  p.m. 

10-6 

,  , 

St.  XXXVI.  (600  metres) 

(Uear,  still. 

>9 

99 

3.;j()  p.m. 

12-8 

,  , 

do. 

do. 

99 

99 

7. —  p.m. 

15-2 

696-7 

Wadi  llaz-ea 

do. 

99 

24 

7.30  a.m. 

8-3 

696-4 

do. 

do. 

99 

99 

8.30  a.m. 

12-2 

696-8 

do. 

do. 

99 

99 

11.20  a.m. 

13-1 

,  , 

Sh.l2.  XXXIII.  (300metres) 

do. 

99 

99 

4. —  p.m. 

12-8 

.  . 

Gebel  Ergain  (400  metres) 
Wadi  Letili  (same  camp  9th 

East  breeze. 

99 

99 

8. —  p.m. 

15 

717-8 

Clear,  still. 

to  12th) 

99 

25 

7.15  a.m. 

15 

715-6 

do. 

do. 

99 

99 

8.15  a.m. 

17-8 

715-7 

do. 

do. 

99 

99 

1.30  p.m. 

20-6 

.  . 

Sh.  12.  St.  XXXIX  (300  m.) 

East  breeze. 

99 

99 

5.30  p.m. 

18-3 

,  , 

Sheet  XL  (low) 

.... 

99 

99 

8. —  p.m. 

15 

717-8 

Wadi  Letih 

Still,  clear. 

99 

26 

7.15  a.m. 

13-3 

714-2 

do. 

Still,  fine. 

99 

99 

8.25  a.m. 

18-3 

713-7 

do. 

.... 

99 

99 

12.—  p.m. 

24-4 

St.  XLI    (200  metres) 

South  wind,  hazy. 

99 

99 

4.5    p.m. 

21-1 

,  , 

St.  XLII  (200  metres) 

West  wind. 

99 

99 

7.:iO  p.m. 

19-4 

714 

Wadi  Letih 

.... 

99 

27 

7.15  a.m. 

15-2 

715-2 

do. 

S.E.  wind,  clear. 

99 

99 

8.30  a.m. 

17-8 

715-6 

do. 

Still,  clear. 

99 

99 

11. »)  a.m. 

21-1 

Gebel  Um  Ebcirig  (low) 

Still,  misty,  haze  and 
white  clouds. 

99 

99 

1.30  p.m. 

21-4 

.  . 

Wadi  Gafar  da  Falla 

S.E.  breeze. 

99 

99 

4.45  p.m. 

17-0 

.  • 

Geb<^l  Boidha  (nearly  3(X)) 

Misty,  S.E.  breeze. 

99 

99 

7. —  p.m. 

16-4 

725-3 

Wadi  Gafar  da  Falln 

Air  still. 

99 

99 

S.'M  p.m. 

16-1 

725-3 

do. 

Still,  clear. 

99 

99 

10. —  p.m. 

15-3 

725-4 

do. 

do. 

99 

28 

7.30  a.m. 

11-7 

726-2 

do. 

do. 

99 

99 

8.40  a.m. 

15-0 

726-4 

do. 

do. 

99 

99 

11.—  a.m. 

17-8 

Gebel  Beidha  El  Asrar  (low) 

Clear,  S.E.  breeze. 

99 

99 

12.30  p.m. 

21-1 

.. 

Wadi  Um  Bsilla 

do. 

99 

99 

4.20  p.m. 

18-2 

.  .' 

Gebel (200  metres) 

East  breeze. 

99 

99 

5.45  p.m. 

19-4 

.  . 

Wadi  Naas 

do. 

99 

99 

7. —  p.m. 

17-0 

728-6 

do. 

Still,  clear,  zodiacal 
light. 

Heights  shown  are  above  valley  level.    The  numbers  indicate  low  valley  Htations  whose  exact  position 
is  shown  on  the  original  field-sheets. 
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The  Maximum  noted  for  February  wu»2^4  C  at  12  p.m.  on  sammit  of  station  above 
Wadi  Letih  (26th),  a  soath  wind  blowing.  Minimum^  5*  C.  at  7.30  p.m.  on  22Qd,  and  at 
7  a.m.  on  the  23rd  in  Wadi  Mazea  among  the  hills. 

21  Morning  Readings  give  an  average  of  11°*9  C.  the  Maximum  noted  being  1^6  C 
at  7.40  a.m.  on  the  2nd  in  Wadi  Aad,  the  Minimum^  5°  C  at  7  and  7.30  a.m.  in  Wadi 
Mazea  (see  above). 

The  comparatively  low  average  for  the  afternoon  temperatures  (25  readings)  =  16^5 
C.  is  due  to  the  faet  that  a  large  number  of  these  were  taken  on  mountain  summits.  The 
Maximum,  was  2'^'4  C  at  12  p.m.  (for  locality  see  above),  and  the  Minimum^  ^'0  C  at 
2.40  p.m.,  on  the  summit  of  Gebel  Sahara.     (500  metres.) 

24  Evening  Temperatures  gave  an  average  of  14°* 7  C,  the  Maximum  being  2(f'6  C.  at 
5  p.m.  on  the  1st  (St.  I,  Sh.  12,  see  map).  Minimum,  5°*P  C  at  4.45  p.m.  on  summit  of 
Gebel  Sahara. 

The  country  traversed  may  be  divided  into  two  regions,  one  a  closed  mountain 
district  only  entered  by  a  narrow  gorge  at  the  head  of  Letih,  and  the  other  more  open 
country;  13  days  were  spent  in  the  former,  15  in  the  latter.  The  temperature  rose  ten 
times  over  20°  C.  in  the  low  country,  and  only  fell  once  below  10°  C.  In  the  mountain 
district,  on  the  contrary  only  once  was  20°  C.  just  reached,  while  ten  times  the  temperature 
was  10°  0.  or  under,  so  that  the  contrast  due  to  geographical  position  is  well  marked,  and 
unfortunately  at  the  same  time  reduces  the  value  of  the  averages. 

Rain.  A  heavy  rainstorm  burst  over  the  Hamar  range  on  the  11th,  in  a  few  minutes 
torrents  pouring  in  cascade  and  waterfall  down  the  sides,  dislodging  huge  fragments  of 
rock.  On  the  station  opposite,  Gebel  Mobera,  we  escaped  with  only  three  falls  of  hail 
the  storm  area  being  sharply  marked  ofE  about  100  metres  from  the  summit.  The  storm 
ended  as  abruptly  as  it  began,  and  at  night  the  record  was  again  clear  and  still.  Rain 
was  also  noted  on  the  10th,  mainly  small  showers. 

Wind.  The  early  part  of  the  month  was  very  windy,  the  night  of  the  4th  being 
unpleasantly  noticeable  for  its  gusts,  while  on  the  afternoon  of  the  7th  the  tents  were 
pitched  as  high  up  a  small  boulder  valley  as  possible  in  order  to  escape  their  effect.  This 
was  probably  the  most  windy  month  of  any  yet  recorded,  ten  days  of  heavy  wind  being 
noted,  and  ten  of  light  afternoon  breezes.  The  first-named  were  mainly  from  the  west 
or  S.W.,  while  the  light  breezes  were  chiefly  east  or  S.E. 

Cloud.  During  the  first  three  weeks  the  afternoons  were  frequently  misty  or  cloudy, 
but  after  the  21st,  the  days  were  generally  clear,  especially  morning  and  evening  and 
while  the  eastern  breezes  were  blowing. 
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ObMrrations  lEbr  March,  1899. 

Date 

Time 

li 

|.§ 

LOCALITY 

REMARKS 

1899 

March  I 

7.10  a.m. 

12-8 

729-4 

Wadi  Na'aj 

Still,  misty. 

99                99 

8.10  a.m. 

16-1 

721>-8 

do. 

Still,  clear. 

99                 9^ 

2.25  p.m. 

18-3 

•  • 

Summit  Gebel  Ajuaf(500m.) 
Wadi  Na'aj 

East  breeze. 

99                  99 

Evemng 

18-3 

729-0 

Still. 

„        2 

7.30  a.m. 

12-8 

728-7 

do. 

Still,  cloudy. 

99                 99 

10.30  a.m. 

18-9 

729-6 

do. 

do. 

99                 99 

12.50  p.m. 

22-8 

727-9 

do. 

Still,  few  clouds. 

99                 99 

3.50  p.m. 

23-3 

726-7 

do. 

Still,  hazy. 

99                 99 

5.20  p.m. 

22-2 

726-3 

do. 

do.     ^ 

99                 99 

9. —  p.m. 

10-1 

72G-7 

do. 

Still,  clear. 

„        4 

9.15  a.m. 

19 -5 

72«-7 

Wadis  Gebila  and  Kyd 

do. 

99                 99 

9. —  p.m. 

18-3 

727-8 

do. 

l^iin     Til  under    and 
Thunder  showers, 
unsettled. 

„        5 

7.10  a.m. 

1«-1 

727-7 

do. 

Clear,  still. 

99                 99 

3.50  p.m. 

16-0 

.  . 

GoIk)!  Madsus  (700  metres) 

Misty,  white  clouds. 

99                 ^9 

8.30  p.m. 

19-2 

725-8 

Mouth  Wadi  Madsus 

Clear,  still. 

6 

7!—  a.m. 

12-8 

725-5 

do. 

do. 

W                 99 

8.15  a.m. 

17-5 

704-4 

Head  of  Wadi  Madsus 

do. 

„        7 

7.30  a.m. 

13-3 

705*2 

do. 

do. 

99                 99 

10.15  a.m. 

]()-7 

Station  (.500  metres) 

.... 

99                 99 

1. —  p.m. 

2()'0 

•  • 

<io. 

S.W.  breeze. 

99                 99 

4. —  p.m. 

15-8 

•  • 

do. 

99                  99 

6.15  p.m. 

18-3 

705-1 

Head  of  Wadi  Madsus 

Clear,  still 

„        8 

1.30  p.m, 

19-4 

.  . 

Station  (400  metres) 

West  breeze. 

99                  ^9 

4.15  p.m. 

18-3 

Another  Station  (400  metres) 

Faint  breeze,  clear. 

99                  99 

7.40  p.m. 

18-9 

704.2 

Head  of  Wadi  Madsus 

Clear,  still. 

«        9 

7.12  a.m. 

12-8 

703-6 

do. 

do. 

»9                 99 

8.15  a.m. 

111-7 

704-5 

99                 99 

12.30  p.m. 

20-6 

•• 

St.  Gel>el  Hamra  Er  Rahab 
((KH)  metres) 

Clouding,  E.  breeze. 

99                  99 

3.30  p.m. 

•20 

do. 

Cloudy,  still. 

99                 9^ 

4.40  p.m. 

17-2 

Another  Station  (6(-tO  metres) 

Some  clouds. 

99                  99 

S.2r)  p.m. 

19-2 

683-8 

Head  Wadi  Sai'amin 

Clear,  still. 

„       10 

7.30  a.m. 

13-3 

684-5 

do. 

do. 

99                  99 

12.—  p.m. 

17-8 

.  . 

Gebel  Urn  Alej?  (7(K)  metres) 

Hazy,    nearly    clear, 
East  breeze. 

99                  99 

1*::::p'"' 

lG-7 

2nd  Station          do. 

Hazy,  still. 

99                  99 

4.20  p.m. 

14-4 

.  . 

3rd  Station          do. 

do. 

99                  99 

8.5    p.m. 

17-8 

687-3 

Head  Wadi  Sai'amin 

Still. 

99                  99 

10. —  p.m. 

17-8 

687-7 

do. 

Still,  clear. 

„       11 

7.10  a.m. 

15  •« 

687-5 

Head  of  Wadi  Sai'ann'n 

Still,  clear. 

99                 99 

12.30  pm. 

20-6 

Summit  of  Sowila  (5(K)) 

Hazy,  still. 

99                 99 

2.45  p.m. 

21-1 

.  • 

do. 

do. 

99                  99 

5.50  p.m. 

20-6 

687-9 

Head  of  Wadi  Lij 

Clear,  still. 

„       12 

8.10  a.m. 

17 

688-7 

do. 

do. 

99                 99 

12.30  p.m. 

22 

688-4 

do. 

Breeze. 

99                 99 

3.30  p.m. 

22-2 

688-3 

do. 

Still,  clear. 

Heights  given  above  valley  level. 
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^bservationfl 

;  for  March,  1899  (continuec 

0. 

.  £« 

4 

Date 

Time 

Is 

LOCALITY 

REMARKS 

1899 

Mar.  13 

6.50  a.m. 

7-2 

691-4 

Head  of  Wadi  Lij 

Still,     clear.      Then 
N.E.  breeze. 

>1               »9 

8. —  a.m. 

13-3 

686-0 

do. 

Still,  clear. 

„      14 

7. —  a.m. 

11-3 

687-8 

do. 

do. 

»9                 91 

9. —  a.m. 

18-3 

f.8t;-4 

do. 

do. 

9>                  9? 

11. —  a.m. 

20-0 

G88-3 

do. 

do. 

9»                  9» 

1. —  p.m. 

21-1 

688-4 

do. 

Breeze. 

19                 11 

3. —  p.m. 

22-8 

687-7 

do. 

•  •  •  • 

>1                 11 

5. —  p.m. 

20-8 

686-8 

do. 

•Still,  cloudy. 

11                 11 

7. —  p.m 

18-2 

G86-8 

do. 

do. 

„      16 

7.—  a.m. 

18-3 

710-4 

Head  of  Wadi  Madsus 

Still,  heavy,  close. 
Heavily  clouded. 

^i               ^^ 

8.30  a.m. 

20-0 

710-9 

do. 

yy               ^^ 

2.30  p.m. 

21-1 

.  . 

Gebel  Sailem  (500  metres) 

do." 

11           yy 

6. —  p,m. 

25-5 

705-2 

Head  of  Wadi  Madsus 

Cloudy,  still. 

„      17 

7. —  a.m. 

20-6 

704-4 

do. 

do. 

11               11 

8.30  a.m. 

22-8 

704-6 

do. 

do. 

11               yf 

1. —  p.m. 

26 

.  . 

Gebel  Ethmemia  (300  m.) 

do.^ 

yy               yy 

5.10  p.m. 

21-7 

.  . 

Gebel  Akhmara 

Cloudy*  misty. 

yy               yy 

8.15  p.m. 

23-3 

723-9 

Mouth  of  Wadi  Madsus 

Still,  misty.    Rain  in 
night. 

„      18 

7.10  a.m. 

23-8 

723-5 

do. 

Cloudy,  still. 

yy               11 

8.30  a.m. 

20-6 

723-6 

do. 

Jo.. 

11               yy 

10.40  a.m. 

22-8 

•  . 

Station  (300  metres) 

Heavily  clouded, 
foggy..  . 

yy               yy 

2.45  p.m. 

19*4 

•  . 

do.      (200  metres) 

Later  raining. 

„      19 

6.40  a.m. 

18-3 

699-5 

Wadi  Abu  Esherat 

Cloudy,  still. 

n           '1 

8. —  a.m. 

19-4 

7(H)-1 

do. 

Misty. 

11            11 

3. —  p.m. 

20-0 

,  , 

Gebel  Abu  Esherat  (500  m.) 

Cloudy,  breezes. 

n           11 

8. —  p.m. 

20-3 

700-6 

Wadi  Abu  Esherat 

Light  puffs  of  wind, 
some  clouds. 

„      20 

1.30  p.m. 

21-4 

•• 

)  Two  stations  150  to  250 

Some    clouds,     little 

hazy. 
Hazy,  still. 

11               '1 

5. —  p.m. 

20-0 

... 

j    metres  above  valley 

„      21 

7.30  a.m. 

15-G 

702-8 

Wadi  Abu  Esherat 

Still,  clear. 

11                11 

4.30  p.m. 

21-1 

.  . 

Station  (300  metres) 

Hazy  still. 

yy                ^^ 

?10.30p.m. 

17-2 

713-9 

Wadi  Um  Zeireh 

Still,  clear. 

„      22 

7.30  a.m. 

17-2 

714-9 

do. 

do. 

11                ^t 

8.40  a.m. 

23-3 

715-8 

do. 

do. 

11                11 

10.30  a.m. 

27-2 

,  , 

St.  XVI      (  Stations   UX)    to 

do. 

11                11 

12.—  p,m. 

23- •> 

.  . 

St.  XVIT        2(H)    m.    above 

North  East  breeze. 

1^                11 

3. —  p.m. 

23-9 

•  . 

St.  XVIII  (    valley 

Clear,    North    East 
breeze. 

11                1^ 

6. —  p.m. 

22-8 

700-0 

Wadi  Gnai 

Clear,  still. 

11                ^1 

Later 

21-0 

7(X)'3 

do. 

.  • .  • 

„     2;5 

6.30  a.m. 

17-2 

7(H)- 2 

do.  . 

Clear,  still. 

1?                «1 

8.—  a.m. 

17-8 

701-2 

do. 

,lo. 

*1              «"• 

12.15  p.m. 

21-7 

, , 

St.  XIX  (  Both  400  ni.  above 

Clear,  E.  breeze. 

11            1« 

3.15  p.m. 

23 -It 

•• 

St.  XX     1    valley 

do. 

♦  Height 

8  given  alK)ve 

valley  le 

vol. 
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ObBervations  for  March,  1899  (continued). 

Date 

Time 

P 

U 

la 

LOCALITY 

REMARKS 

» 

1899 

[ar.  23 
„      24 

n            fj 

9                 99 

7.—  p.m. 
7. —  a.m. 
8. —  a.m. 
9-40  a.m. 
12.—  a.m. 
7.30  a.m. 

23-3 

15-6 

20 

22-2 

23-9 

23*3 

708-5 
707-6 
708-1 

.  • 

7CKV3 

Wadi  Hamra 
do. 
do. 
(  Stations  both  500  m. 
1    valley 

Wadi  Hamra 

above 

Little  wind. 
Still,  clear. 

do. 
Clear. 
Still,  clear. 

do. 

Note. — At  thit*  point   the  sling  thermometer  hitherto  used  was  broken,  and  a  smaller  one,  which  had 
previously  been  compared  with  the  standard  one  at  Cairo,  came  into  use. 


>» 

25 

7. —  a.m. 

20-4 

706-4 

.... 

Still,  clear. 

>9 

95 

99 
99 

10.30  a.m. 
12. ;«  p.m. 

31-7 
32-6 

.  . 

1  Hill  Stations,  100  to  300  m. 
1    above  valley 

do. 
Few  clouds,  still, 

99 

99 

Afternoon 

31-7 

,  , 

Still,  hazy. 

99 

99 

10. —  p.m. 

25-3 

706-4 

Wadi  Hamra 

Still,  clear. 

99 

26 

7. —  a.m. 

22'G 

706-2 

.... 

do. 

99 

99 

10. —  a.m. 

35 

•  . 

.... 

Still,  white  cloudy. 

99 

99 

1.10  p.m. 

3:3-3 

.  . 

i  Station  Gebel  Beidha,  250 

Squally,  clouds, 
(/louds,  E.  wind. 

99 

99 

2.30  p.m. 

32-2 

•  . 

(    metres  alx)ve  valley 

99 

99 

6. —  p.m. 

30-8 

713-5 

Wadi  Seyal  Noma 

Still,  little  clouds. 

99 

99 

7.50  p.m. 

27 

713-5 

do. 

•  •  •  • 

99 

27 

8. —  a.m. 

27-2 

712-8 

do. 

Cloudy,  still.  Heavily 
clouded  during  day. 

99 

99 

7. —  p.m. 

27-7 

710-8 

do. 

Still,  drops  of  rain. 

99 

28 

7.20  a.m. 

i(;-4 

710-0 

do. 

Riga  wind,  N.  clear. 
In  afternoon  wind 

went  down. 

99 

99 

9. —  p.m. 

17-2 

7;»-3 

Base  Wadi  Moghtut 

Windy. 

99 

29 

().45  a.m. 

12-G 

732-4 

do. 

do. 

99 

99 

8. —  a.m. 

IG 

7:33-4 

do. 

(/lear,  breeze. 

99 

99 

11. —  a.m. 

14-7 

.  . 

i  Stations  200  metres  above 

N.E.  wind. 

99 

99 

3. —  p.m. 

ir>-8 

,  , 

(    valley 

Clear,  breeze. 

99 

^9 

8. —  p.m. 

17-4 

751-4 

Month    of    Wadi    Gnai    El 
Atshan 

N.  breeze,  blowing  at 
night. 

99 

30 

0.30  a.m. 

14-4 

752-4 

do. 

N.E.  breeze. 

99 

*9 

12.30  p.m. 

18-9 

,  , 

(  Stations  350  metres  above 

do. 

99 

99 

2. —  p.m. 

18-9 

,  , 

(    valley 

do. 

99 

99 

9.30  p.m. 

17-6 

7.52-8 

.... 

do. 

99 

31 

No 

record 

.... 

Still,  clear. 

Maximum  noted  for  March,  S^  (7.,  on  the  26th  at  10  a.m.,  on  Coastal  Range  near 
Gulf  of  Akaba.  Minimum  7^'2  C.  at  (5.50  a.m.  on  the  13th  (head  of  Wadi  Lij),  the  only 
case  of  a  record  below  10°  C. 

24  Morning  Readings  gave  an  average  of  ir)°*4  C.9  the  Maximum  being  2'f'2  C  at 
8  a.m.  on  the  27th,  in  Wadi  Seyal  Noma,  and  Minimum.  ^'2  C.  as  above. 
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The  afternoon  temperatures  being  mostly  taken  on  smnmitB^  the  average  is  too  low,  24 
readings  giving  2Sf^  C;  the  Maximum  was  3^  C.  as  above,  the  Mimmum  1&^  at  3^  p.m. 
on  the  summit  of  Gebel  Madsus. 

25  Evening  temperatures  give  an  average  of  2(f*6  C,  the  Maximum  being  30^8  C. 
at  6  p.m.  on  the  24,  in  Wadi  Se>^l  Noma,  Minimum  l^S  C.  at  8  p.m.  on  the  13th  (head 
of  Wadi  Lij). 

The  month  of  March  was,  speaking  generally,  very  equable,  temperatures  under  10^  C. 
being  only  recorded  once,  while  there  were  fifty  over  2(f  C.  (35  in  the  latter  half  of  the 
month),  and  seven  over  30°  C,  these  latter  occurring  on  the  25th  and  26th. 

Rain  was  noted  on  the  4th,  17th,  18th,  and  a  few  drops  on  the  27th.  That  of  the  4th 
vras  connected  with  a  severe  thunderstorm,  which  so  far  as  could  be  judged  (the  camp 
being  entirely  closed  in  by  hills  ove;  400  metres  high),  came  up  from  the  south,  and 
burst  over  the  Madsus  drainage  area,  no  trace  of  its  effects  being  noted  in  the  neighbour- 
ing valleys.  This  storm  was  of  considerable  importance  to  the  expedition,  as  it  filled  all 
the  waterpools  in  a  normally  waterless  district.  Like  all  those  seen  in  Sinai  it  was 
marked  by  brilliant  lightning  and  a  torrential  downpour  of  rain,  which  falling  on  the 
bare  rock,  produces  a  sound  rivalling  that  of  the  thunder  itself.  In  a  few  minutes  a  rapid 
torrent  of  brown  mud,  over  2  metres  wide,  was  rushing  down  Wadi  Kyd  near  the  camp, 
but  it  had  disappeared  in  the  morning.  On  the  5th  there  was  a  second  storm  during  the 
night  but  no  rain  fell  at  the  camp  itself.  The  remaining  records  are  those  of  ordinary 
showers. 

II7m/  was  recorded  on  15  days  a^-ay  from  the  sea,  this  being  chiefly  in  the  form  of 
afternoon  N  JS.  and  E.  breezes,  but  near  the  Gulf  of  Akaba  there  were  heavy  N^.  and 
N.  winds  which  blew  steadily  both  day  and  night. 

Clokul  or  mist  was  noted  on  15  days,  heavy  clouds  being  especially  marked  on  the 
16th,  lith,  and  18th,  and  again  on  the  2tUh  and  27th. 


Observations  for  April,  1899. 


n*t« 

Time 

Il 

11 

IaX  AI-ITV 

REMARKS 

18?i» 

1             1 

t 

April   1 

7.;^>  a.m.'  18-:^  '  74^^-4   Near     sta,     Wadi    Gnai    El 

Steadv  N.E.   breeze 

!                                               At.^han 

air  dav   on    Golf. 
Still,  clear. 

_  iA;? 

FlvinjjT  exiHHlition  to  map  in  i\>5i<t,  X.E.  wind  niuht  and  dav. 

4 

7.45  a.m. 

li>-4 

751 -oj         Wadi  iinai  El  At>han       ,  Stiff  breeze  from X.E. 
,                                                       !       clear. 

%%                »• 

1. —  p.m- 

2«> 

\    1  Stations  2,V^nH^m>5  on  Oixast:  Wind. 

«,                •» 

4.— p.m.'  Vyi 

..      '    •    rantr^*                                     1  Clear,    moderate 

breexe. 

S.4^»  p.m.    2t»-4  ^  7;kV7|                      l>:ih;ib                      1  Steadv     X.E.     wind 

\ 

i 

and  windy  night. 

-  201  — 


ObMrvctioBS  ft>r  April,  1899  (continMd). 


ii 

il 

Date 

Time 

^6 

II 

LOCALITY 

REMARKS 

1899 

April  5 

6.30  a.m. 

17-8 

753'9 

Dahab. 

N.E.  breeze. 

19 

99 

8. —  a.m. 

19-4 

754-9 

do. 

Clear. 

99 

99 

1.40  p.m. 

18-9 

.  . 

1  Stations  400  metres  above 

N.E.  breeze. 

99 

99 

4. —  p.m. 

19-4 

.  . 

\    camp 

N.E.  wind. 

99 

99 

7.30  p.m. 

20 

753-9 

Dahab 

N.E.  breeze. 

99 

99 

10.30  p.m. 

19 

754-0 

do. 

N.E.  wind. 

99 

6 

6.30  a.m. 

18-3 

754-1 

do. 

N.E.  breeze. 

99 

99 

8.30  a.m. 

19-4 

754-9 

do. 

do. 

99 

99 

4.15  p.m. 

23-3 

752-9 

do. 

1  Fresh   breeze  from 

99 

99 

5.15  p.m. 

22-6 

752-4 

do. 

1    N.  to  N.E. 

99 

99 

6.50  p.m. 

20-3 

752-5 

do. 

.... 

99 

99 

10.30  p.m. 

20-6 

752-7 

do. 

.... 

99 

7 

7. —  a.m. 

20-6 

751-6 

do. 

N.E.  breeze. 

99 

99 

8. —  a.m. 

22-1 

752-2 

do. 

Light  breeze. 

99 

99 

12.—  p.m. 

22-1 

Gebel  Tellat  Unsair  (500  m. 
above  sea) 

Clear,  light  breeze. 

99 

99 

4. —  p.m. 

23-5 

.  • 

Gebel  Um  Isma 

Cloudy,  still. 

99 

99 

7.30  p.m. 

23-3 

741-3 

Wadi  Abuksheib  (mouth) 

do. 

99 

8 

7.45  a.m. 

20-6 

740-8 

do. 

Clear. 

99 

99 

11. —  a.m. 

22-8 

741-0 

do. 

Clear,  N.E.  breeze. 

2.30  p.m. 

23-0 

.  . 

Gebel   Moghtut  (550  metres 

Some  clouds. 

99 

99 

above  valley) 

99 

99 

6.40  p.m. 

22*5 

726-4 

Wadi  Ma'in 

Still,  clear. 

99 

9 

7.30  a.m. 

22-2 

729-3 

do. 

Strong  wind,  clear. 

99 

99 

11. —  a.m. 

21-7 

.  . 

Gebel  Ma'in  (750  metres 
above  valley) 

Clear,  still. 

99 

99 

1.30  p.m. 

22-7 

.  . 

do. 

N.E.  light  breeze, 
clear  sky. 

99 

99 

7.30  p.m. 

22-2 

.  • 

Wadi  Ma'in 

Gusts  of  wind. 

99 

10 

1.20  p.m. 

27-8 

•• 

Gebel  Um  El  Wejera 
(400  metres  above  valley) 

do. 

99 

99 

2. —  p.m. 

28-3 

•  . 

.... 

Clear,  faint  N.E. 
breeze. 

99 

99 

7. —  p.m. 

24*4 

718 

Wadi  Um  Athaca 

Still,  clear. 

99 

99 

9.30  p.m. 

22-2 

717-8 

do. 

do. 

99 

11 

7.30  a.m. 

25 

716-5 

do. 

do. 

99 

99 

12.30  p.m. 

25-3 

,  , 

Gebel  Lij  (6(X)  m. above  valley) 

do. 

99 

99 

3.30  p.m. 

24-6 

.  . 

do. 

Still,  little  cloud. 

99 

99 

8. —  p.m. 

2(5 -8 

716-4 

Wadi  Um  Atha^ 

Clear,  still. 

99 

99 

10.—  p.m. 

23-9 

716-9 

do. 

Ch^ar.  gusts  of  wind 

99 

12 

7. —  a.m. 

26-3 

716-9 

do. 

Still,  cloudy. 

99 

99 

8.—  a.m, 

26-1 

717-4 

do. 

Still,  little  cloudy. 

99 

99 

7.30  p.m. 

21-1 

700-0 

Wadi  Um  Harac 

Still,  clear. 

99 

13 

6.30  a.m. 

20-0 

698-9 

do. 

do. 

99 

99 

8»—  a.m. 

21*7 

699-4 

do. 

do. 

99 

99 

12.—  p.m. 

23-3 

.  . 

Grebel  Zaraga  (over  1000  met. 
above  camp) 

N.E.  light  breeze. 
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Observations  for  April,  1890  (pimtinued). 

Date 

Time 

h 

LOCALITY 

REliABKS 

u 

1899 

April  13 

3. —  p.m. 

21-8 

.  . 

.... 

Clear,  few  clouds  in 

west. 

99 

99 

4. —  p.m. 

20 

•  . 

.... 

Light  breeze. 
Still,  clear. 

9 

99 

8. —  p.m. 

21-7 

098 '6 

Wadi  Urn  Harag 

, 

9 

14 

12. —  p.m. 

31-3 

697  3 

.... 

do. 

9 

99 

4. —  p.m. 

31-1 

•  • 

Station,  200  in.  above  valley 

do. 

9 

99 

8. —  p.m. 

25 -O 

722-3 

Wadi  Urn  Shoka 

do. 

>9 

99 

10. —  p.m. 

26-1 

722-5 

do. 

do. 

, 

9 

15 

7. —  a.m. 

26-7 

.  . 

do. 

do. 

9 

99 

12.—  p.m. 

24-7 

•  . 

Gebel  Uni  Shoka  El  Kobir 
(iKK)  metres) 

do. 

9 

99 

3. —  p.m. 

25 

.  . 

do. 

do. 

>9 

99 

8. —  p.m. 

28-3 

713-8 

Wadi  Uni  Shoka 

Still,  clear. 

9 

16 

•  • 

,  , 

,  , 

.... 

Same  as  above. 

>9 

►9 

17 

99 

11. —  a.m. 
1. —  p.m. 

31-3 
32-2 

•• 

]  Stations  II  and  III  Sheet  16 

Still,  clear, 
do. 

>9 

18 

10. 3()  a.m. 

.•JO -5 

714-4 

Wadi  Uni  Shoka 

do. 

►9 

99 

12. —  p.m. 

31-7 

, , 

Gebel  Urn  Shoka  (.5CX)  m.) 

Li>^ht  breez »,  east. 

»9 

'9 

1. —  p.m. 

30-t; 

. . 

do. 

East  breeze,  clear. 

►9 

99 

3.—  p.m. 

•M)'0 

. . 

do. 

Some  clouds  coming 

>9 

'9 

9.30  p.m. 

25-3 

713-1 

Wadi  Urn  Shoka 

up. 
Still,  clear. 

►9 

19 

6.30  a.m. 

26-1 

713-3 

do. 

Clear,  windy. 

>9 

99 

7.40  a.m. 

28-9 

714 

do. 

Clear. 

>9 

99 

10. —  a.m. 

31-1 

•• 



East    breeze,    some 
clouds. 

>9 

99 

3.—  p.m. 

29-2 

,  , 

Geljol  Jeraimda  (400  metres) 

Few  clouds. 

>9 

99 

8. —  p.m. 

25-4 

739-7 

Wadi  Abuksheib 

Still  clear. 

)9 

20 

7.—  a.m. 

;^)-2 

740-5 

do. 

do. 

»9 

99 

i).m  a.m. 

M 

,  , 

Sandstone  in  Wadi  Nasb 

Clear,    light  breeze 
from  E.  to  N.E. 

(near  100  metres) 

>9 

99 

1.— p.m. 

33-9 

.  . 

Station  (400  metres) 

Li^ht  East  breeze. 

»9 

99 

3.30  p.m. 

31-1 

,  , 

do. 

Nearly  clear. 

>9 

99 

8. —  p.m. 

28-9 

734-7 

Wadi  Nasb  (Dahab) 

Still,  clear. 

»9 

21 

8.20  a.m. 

33-9 

736-4 

do. 

do. 

>9 

99 

10. —  a.m. 

37-2 

.  . 

do. 

do. 

»9 

99 

12.;^  p.m, 

39-5 

,  , 

do. 

do. 

>9 

99 

1 . —  p.m. 

.39-5 

,  , 

do. 

East  breeze. 

>9 

*9 

2. —  p.m. 

37-2 

735-3 

do. 

.... 

9 

99 

8. —  p.m. 

30-0 

735-8 

do. 

Clear,  windy. 

9 

22 

6. —  a.m. 

25-3 

736-4 

.... 

Still,  clear. 

9 

?9 

7. —  a.m. 

3()-0 

7.36-8 

.... 

do. 

9 

9' 

9.45  a.m. 

32-2 

.  . 

Station  (over  300  metres) 

do. 

, 

* 

^9 

12. —  p.m. 

.33-3 

,  , 

do. 

Few  flaky  clouds. 
Clear,  still.     Windy 

, 

, 

99 

4. —  p.m. 

30-t') 

,  . 

Station  (OOl)  metres) 

Night. 

?' 

23 

<).  —  a.m. 

25-(> 

730-8 

Wadi  Nash 

Clear,  windy. 

?? 

«i 

1 . —  p.m. 

.3.^) -8 

(jAkA  Urn  Mala<xa  (700  m.) 

Slight  haze. 

lff*l^ht.s  jfivfii  ahov*'  vallrv  I«*v«'I. 
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Obsenrations  for  April,  1899  (continued). 


II 

si 

Date 

Time 

is 

LOCALITY 

BEHARKS 

1899 

April  23 

2.— p.m. 

;«-6 

, , 

Gebel  Urn  Malaga  (700  m.) 

Still,  clear  sky. 

99                   99 

4. —  p.m. 

32-2 

, , 

do. 

do. 

99                  99 

8.30  p.m. 

28- (5 

727-4 

Wadi  Nasb 

do. 

„      24 

7. —  a.m. 

24-4 

727-2 

do. 

do. 

99                 99 

12. —  p.m. 

36-1 

.  . 

Gebel  Hammain  (5(X)  metreii) 

do. 

99                 99 

4. —  p.m. 

U 

.  . 

do. 

do. 

99                 99 

8.30  p.m. 

;50-G 

722-8 

Wadi  Nasb 

Strong  N.E.  wind. 

„      25 

6.30  a.m. 

23-3 

723-7 

do. 

W^indy,  clear. 

99                 99 

10. —  a.m. 

:w-6 

.  . 

Station  11,  Sheet  16 

Clear,  light  N.  breeze. 

99                 99 

2.30  p.m. 

33-3 

a  . 

do. 

•  •  •  • 

99                 9^ 

Evening 

28-9 

•  • 

Wadi  Nasb 

Windy. 

„      2fi 

6.30  a.m. 

21-7 

722-8 

do. 

Still,  clear. 

99                  99 

7. —  a.m. 

29*4 

723-3 

do. 

Still,  clear,  clonding. 

99                  99 

4. —  p.m. 

2.5 -G 

•  • 

Gebel  Gurna  (700  metres) 

Clouded,  but  not  en- 
tirely. 
Still,  heavily  clouded. 

99                 99 

7.—  p.m. 

26-1 

70f,-8 

Wadi  Nasb 

„       27 

6.30  a.m. 

23-7 

701>-09 

Wadi  Nasb  (E.  bend)  and 
WadiThaiyibTi.ssini 

Still,  quite  clouded 
over. 

99                 99 

2.30  p.m. 

32-2 

.   a 

Gefjel  Thaiyib  Tissiin  (4.50) 

Clouds  clearing 
away.  S.E.  breeze. 

99                 99 

.7.30  p,m. 

28-6 

7(K)-() 

Wadi  Nasb  (as  alwve) 

Still,  nearly  clear. 

„      28 

1. —  p.m. 

29-4 

a   a 

j  Stations    Gebol    Sadajjiya, 

S.E.    breeze,    clear 

99                  99 

3. —  p.m. 

28-3 

.   • 

)    etc...  (500  metres) 

sky. 

99                  99 

9. —  p.m. 

2.") -4 

69.5-8 

Wadi  Nasb  and  Wadi  Meer 

Still,  clear. 

„      29 

7.30  a.m. 

m-i) 

(59.5 -8 

do. 

do. 

99                 99 

11. —  a.m. 

:WM) 

Gebel  Rubha  (600  metres) 

^    do. 

99                 99 

1. —  p.m. 

30-8 

,  , 

do.            (higher  peak) 
Wadi  Nasb  and  Wadi  Mir 

West  breeze. 

99                 99 

I.IM)  p.m. 

27-7 

694-8 

Still,  clear. 

„       30 

7.30  a.m. 

21-7 

(')96-9 

do. 

Clear,  breeze. 

99                  99 

10.45  a.m. 

22-2 

,  , 

Gel)el  Adiobat  (800  metres) 

Clear,  N.  breeze. 

99                  99 

12.40  p.m. 

24-7 

,  , 

do. 

.... 

99                  19 

3.30  p.m. 

22  •« 

69.5-8 

Wadi  Nasb  and  Wadi  Meer 

Still,  clear,  hazy  in 
evening. 

•  Heights  given  above  valley  level. 


The  Maximum  recordt^d  for  the  month  of  April  was  31)°-5  (-.  (103  F.)  between  12.30 
and  1  p.m.  on  the  21st  in  Wadi  Nasb(Dahab),  the  Minimum  17°'8  C.  at  6.30  a.m.  on  the 
5th  at  Dahab. 

The  Morning  Averages  (31  readings)=23°*5  C,  the  Ma.ximum  being  33.9  at  8.20 
a.m.  on  the  21st,  and  30.2  at  7  a.m.  on  the  20th,  in  Wadi  Abuksheib,  the  Minimum 
17°-8  C. 

The  Afternoon  Averages  practically  are  those  for  heights  of  1000  metres  above 
sea-level,  or  500  above  valley-level =24°'6  C,  the  Maximum  record  was  39°'5  C,  the  mini- 
mum 19°'4  C.  on  the  5th,  4  p.m.  (hills  west  of  Dahab). 


—  204  — 

The  Evening  Average  (mainly  between  7  and  8  p.m«)»24.8  C.  Maximnm  3(^*6  at 
8.30  p.m.,  24th,  Wadi  Na^b.  Minimum  18°-3  C.  at  7.30  p.m.  on  the  Ist  at  mouth  of 
Wadi  Gnai  El  Atshan.  The  morning  averages  alone  are  therefore  useful  for  comparison 
with  previous  months. 

Rain  was  entirely  absent,  heavy  cloud  also  being  rare,  7th,  8th,  12th,  19th,  26th 
and  27th,  being  nearly  the  only  records.  The  Wind  record,  on  the  contrary,  is  high, 
during  the  first  seven  days,  which  were  spent  on  the  Gulf  of  Akaba,  there  being 
practically  no  cessation  day  or  night,  it  throughout  blowing  from  the  N.E^  or  down  the 
Gulf.  For  fifteen  days  breezes  were  noted,  mostly  light  N.E.  and  in  the  afternoon,  but 
on  the  night  of  the  22nd  and  evening  of  the  24th,  the  force  was  much  greater.  Owing  to 
the  prevalent  direction  of  the  air  currents,  their  movements  are  much  more  noticeable  in 
the  north  and  south  rifts,  such  as  the  Gulf  of  Akaba  and  the  parallel  valleys  in  East 
Sinai,  than  in  the  Transverse  Valleys. 

April  may  be  said  to  have  marked  the  distinct  change  to  summer  conditicHis,  tem- 
peratures above  30°  C.  being  recorded  three  times  in  the  morning,  11  times  afternoon, 
twice  in  the  later  evening,  about  eight. 


Observations  for  May,  1899. 


Date 


1899. 
May    2 


Time 


7.30  a.m. 
10.10  a.m. 

7. —  a.m. 
11.15  a.m. 
1. —  p.m. 
4.30  p.m. 
1. —  p.m. 
4. —  p.m. 


7.40 
7.20 

11.— 
1.— 
4.30 
7.40 

12.15 


p.m. 
a.m. 
a.m. 
p.m. 
p.m. 
a.m. 
p.m. 
p.m, 
p.m 
a.m, 
a.m 
p.m 
p.m 
p.m 
p.m 


21-1 
23-3 

22-8 
27-3 

28-9 

25  m; 

28-3 
26-4 

21-7 
18-3 
23-3 
2G-1 
23-7 
21-7 
28-3 
29-4 
24-4 
17-8 
22 '2 
2fA 
27-2 
2G-1 
23-3 


11 


697-9 
690-5 

710-1 


696-2 
697-3 


702-8 


7(X)-4 
7(H)-8 
701-5 


694-5 


LOCALITY 


Wadi  Nasb  and  Wadi  Mir 
North  bend  of  Nasb 

Wadi  Thaiyib  Tlssim  and  Nasb 

Wadi  Nasb 

do. 

do. 

Station  (300  metres) 

do. 

Plain  of  Barga 

do. 
Gebel  Urn  Ushtan  (.300  m.) 

do. 

do. 

Wadi  Hammam 

Gebel  El  Araisli  (250  metres) 

do. 
Wadi  Hammam 

do. 

do. 
Gebel  Bar/jfa  (300  metres) 

do. 

do. 
Plain  of  Bar<ra 


REMARKS 


C^ear,  still. 

(ylear,  then  N.  breeze 

(3.30). 
Still,  clear. 
N.E.  breeze,  clear. 
Clear  sky, 

N.E.  breeze,  clear  sky 
Still,  clear. 
N.E.breeze, clear  sky. 

li^ht  haze. 
Still,  clear. 

do. 
N.  breeze,  clear. 
(;lear. 

N.  breeze,  clear. 
Clear,  still. 
Clear,  N.  breeze. 

do. 
Still,  clear. 

do. 

do. 
Moderate  N.  breeze. 

do. 

do. 
North  breeze,  clear. 


Heights  given  alxive  valley  K*vel. 
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Observations  for  May,  1899  (continued). 


Date 

Time 

11 

IS 

il 

30    5 

LOCALITY 

REMARKS 

^i 

1899 

May 

7 

9. —  p.m. 

22-2 

695-4 

Plain  of  Bar^^a. 

Sli^rht  breeze,  clear. 

99 

8 

6-20  a.m. 

17-2 

694-2 

do. 

Clear,  still. 

99 

99 

7. —  a.m. 

23-3 

694-8 

do. 

do. 

99 

99 

10. —  a.m. 

27-8 

.  • 

Station  (2(X)  metres). 

N.  beeze,  clear. 

99 

99 

11.30  a.m. 

2'.»'7 

do. 

Few  thin  clouds  com- 

99 

99 

2. —  p.m. 

m-:i 

Gehel  Urn  Raiyig  (200). 

ing  from  west. 

99 

99 

5. —  p.m. 

m-1 

•  • 

do. 

.... 

99 

99 

9.30  p.m. 

23 

691-9 

Wadi  Somra 

Still,  clear. 

99 

9 

6.20  a.m. 

20 

692-0 

do. 

do. 

99 

99 

7.20  a.m. 

27-2 

693-0 

do. 

do. 

99 
99 

99 
99 

9.4.5  a.m. 
1 . —  p.m. 

.•«-9 
33-9 

•• 

\           Low  Sbition.s 

.  Thin  clouds. 

99 

99 

3.40  p.m. 

32-8 

• . 

\ 

Still,  cloudy. 

99 

99 

7.m  p.m. 

28-3 

687-9 

Wadi  Amutamir 

.... 

99 

10 

7.30  a.m. 

27-2 

669-4 

do. 

Clear,  still. 

99 

99 

11. —  a.m. 

33-0 

•• 

Sbition  (150  metre.<; 

Some    thin    clouds, 
light  North  breeze. 

99 

99 

3. —  p.m. 

m-G 

•  • 

Gebel  Gunna  (400  metre.s) 

North  wind. 

99 

11 

8. —  a.m. 

25-G 

686 -G 

Plain  at  foot  of  Gunna 

.... 

99 

99 

9.40  a.m. 

.31-7 

,  , 

. .  •  • 

N.  breeze. 

99 

99 

2. —  p.m. 

3;} -9 

.... 

N.  breeze,  sky  full  of 
white  fleeces. 

99 

99 

5.30  p.m. 

29-4 

.  • 

.... 

Strong  N.  wind,  with 

stormy  clouds. 
N.  wincl,  clouds. 

99 

99 

9. —  p.m. 

27-5 

688-4 

Wadi  Hiyaj 
Near  Ain  El  Hudera 

99 

12 

7.30  a.m. 

27-2 

688-4 

Still,  clear. 

99 

99 

11.40  a.m. 

34-2 

.  • 

1 

N.E.  wind,  clear. 

99 
99 

99 

99 
99 

99 

12.30  p.m. 
1.30  p.m. 

3.30  p.m. 

3(5 -4 

;«-9 

32-8 

.  • 

Stations  200  metres  above 
>                    valley 

Gebel  Hudera 

1 
J 

N.  E.  breezes,  white 

fleeces. 
White  clouds.  Heavy 

clouds  at  6  p.m. 

99 

99 

7. —  p.m. 

27-2 

688-2 

Near  Ain  El  Hudera 

Cloudy. 

99 

13 

11.30  a.m. 

36-1 

•• 

Ain  El  Hudera 

N.E.    breeze,    white 
clouds. 

99 

99 

12.30  p.m. 

35 -G 

•  • 

do. 

Strong    West    wind, 
heavy   clouds    and 
showers. 

99 

14 

?6a —  a.m. 

22-8 

693-2 

Wadi  Eijibi 

Clear,  still. 

99 

99 

7.30  a.m. 

27-8 

, , 

do. 

do. 

99 

99 

99 

99 

10.30  a.m. 
6. —  p.m. 

31-1 

•• 

1             Low  Stations 

do. 
Windy. 

99 

99 

9. —  p.m. 

27-9 

69.5-0 

Wadi  Um  Rowa 

do: 

99 

15 

7.30  p.m. 

27 

707-6 

Junction  of  Wadi  liaib  and 

N.W.  wind  in   day. 
Little  wind. 

Wadi  Abu  Lassaf 

99 

16 

7.;W  a.m. 

24-7 

708-0 

do. 

Still,  clear. 

99 

99 

11.30  a.m. 

29-3 

.  • 

Gebel  Kharaza  (400  metres) 

do. 

99 

99 

1.30  p.m. 

30-6 

•  . 

do. 

Still,  clear. 

'*  Heights  given  above  valley  level. 
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Observations  for  May,  1899  (eotUinued). 


Date 

Time 

It 

^1 
i| 

LOCALITY 

REMARKS 

1899 

May  17 

Evening 

29-7 

.  • 

Wadis  Raib  and  Abu  Soinra 

West  wind,  clear. 

10-30  a.m. 

25-6 

714-8 

do. 

N.  breeze,  clear. 

9»                95 
99                 9* 

12.—  p.m. 
1. —  p.m. 
3.;30  p.m. 

26-4 
29-4 
27-2 

1          Gebel  Abu  Sonira 
f              (500  metres) 

N.  breeze,  clear. 

do. 
Still,  clear. 

99                 99 

7. —  p.m. 

27-2 

713-4 

Wadi  Abu  Soinra  and  Wi'.di 
Raib 

do. 

„      18 

7.30  a.m. 

24-8 

724-7 

Wadi  Kharaza 

Clear,  still,  all  day. 

„      19 

7.30  a.m. 

28-3 

., 

do. 

Still,  clear. 

99                 99 

11.30  a.m. 

34-4 

, , 

)          Gebel  Abu  Habba 
[              (500  metres). 

N.  E.  breeze. 

99                 99 

1. —  p.m. 

32-8 

. . 

•  •  •  • 

99                  99 

3. —  p.m. 

3;^-2 

. . 

)         and  another  Station 

Still,  clear  in  evening. 

„      20 

11. —  a.m. 

12-4 

. . 

Top  of  Mt.  Sinai 

• .  •  • 

„      26 

11. —  a.m. 

25-8 

7;5()'2 

Tor  camp 

Clear,  still. 

99                  99 

11.45  p.m. 

25-3 

749-3 

do. 

N.W.  breeze. 

»      27 

9.—  a.m. 

25-3 

750-6 

do. 

•  •  •  • 

99                 99 

5.30  p.m. 

29-2 

748-8 

do. 

Stiff  N.W.  breeze. 

„      28 

9.30  a.m. 

25-8 

751-2 

do. 

.  •  •  a 

99                 99 

10. —  p.m. 

25-3 

749-1 

do. 

•  •  •  • 

♦  Heights  given  above  valley  level. 


For  the  first  ninet^^en  days  of  May  (excluding  1st)  the  Maximum  record  was  36°*4 
C.  at  12.30  p.m.  on  the  12th  at  Ain  El  Hudera,  the  Mnimum  17°-2  C.  at  6.20  a.m.  on 
the  8th  (plain  of  Barga). 

Average  for  Morning  (12  readings)=22°-G  C.  Ma.rimum  28'''3  C.  at  7.30  a.m.  on  the 
19th  (in  Wadi  Raib).  Minimum  17'^*2  as  abjve.  The  average  is  too  high,  as  this  month 
there  was  considerable  diflEerenco  between  readings  made  at  (>  and  7  a.m.  respectively. 

Afternoon  Averatje  (15  readings) =31°9  C.  J/a»r«/nMm  36^4  ('.  as  above.  MmmMm= 
26°1  C.  at  1  p.m.  on  Gebel  Uin  Ushtan. 

Evening  Average=27°'l  C  (11  readings).  Maximum  37°*1  V.  at  5  p.m.  on 8th  on  Gebel 
Um  Raiyig,  and  G  p.m.  on  the  14th  on  plateau  above  Wadi  Um  Rowa.  Minimum  21°* 7 
0.  on  the  4th  in  the  plain  of  Barga.  Only  12°*4  C.  was  noted  on  the  summit  of  Sinai 
on  the  22nd.  Showers  fell  on  the  13th,  and  between  the  10th  and  15th  several  storms 
were  seen  to  pass  over  Sinai  and  the  Abu  Mesud  district. 

In  the  afternoons  N.E.  breezes  were  common,  accom])anied  by  thin  clouds;  after  the 
15th,  west  winds  began  to  be  noted,  and  at  Tor  these  were  blowing  with  great  regularity. 
Heavy  clouds  were  only  recorded  from  the  11th  to  the  13th. 
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APPENDIX  III. 


PREVIOUS  LITERATURE. 

Though  treating  in  the  main  of  a  region  immediately  outside  the  area  here  Hull,  1886. 
specially  studied,  Prof.  E.  Hull's  Memoir  on  the  Geology  and  Geography  of 
Arabia  Petroea  (Palestine  Exploration  Fund,  1886),  contains  much  that  bears 
directly  on  the  questions  dealt  with  in  this  volume.  With  regard  to  the  age  of 
the  igneous  rocks,  he  considers  these  as  being  certainly  more  ancient  than  the 
Carboniferous,  and  quotes  with  approval  Dawson's  remark  as  to  the  remarkable 
resemblance  of  the  rocks  of  the  African  Desert  to  the  Laurentian  series  of  North 
America,  a  statement  which  equally  applies  to  the  Sinaitic  Peninsula.  Two 
rock  series  are  noted  as  present  in  Sinai :  1.  An  older  metamor])hic  and,  2,  a 
younger  plutonic  or  eruptive.  The  former  includes  a  grey  fundamental  granite 
or  gneiss,  as  well  as  a  group  of  hornblendic,  chloritic,  and  talcose  schists,  the 
whole  being  penetrated  by  numerous  dykes  of  granite,  porphyry,  and  diorite. 
With  special  reference  to  Mount  Serbal,  he  calls  further  attention  to  the  central 
mass  of  eruptive  granite,  which  has  apparently  burst  through  the  flanking 
gneisses,  an  observation  with  which  the  present  writer  is  entirely  in  agreement. 
2.  The  Plutonic  and  Volcanic  Rocks  have  penetrated  these  older  members, 
either  in  the  form  of  dykes,  or  in  masses  forming  ridges  and  mountains,  in  the 
main  these  are  porphyries,  passing  on  the  one  hand  into  granites,  and  on  the 
other  into  felstones. 

Prof.  Hull  has  also  recognized  the  presence  of  Volcanic  Fragmental  Beds 
older  than  the  Carboniferous  Sandstone,  consisting  of  beds  of  agglomerate, 
lapilli,  and  tuff,  and  of  which  he  considers  the  red  granites  and  porphyries  as 
the  more  deeply  seated  representatives.  An  interesting  account  is  given  on 
pp.  37-39,  a  volcanic  district,  possibly  of  Lower  Paleozoic  or  Huronian  age, 
being  postulated  as  existing  in  the  Petra  district.  Naturally  the  dykes  have 
attracted  special  notice,  and  are  divided  into  an  older  felspathic,  and  a  newer 
pyroxenio  (hornblende  and  augite  both  included)  group. 

There  is  but  little  material  to  aid  us  in  determining  the  character  of  the 
Cretaceous  beds  in  Sinai  itself,  these  being  generally  classified  as  Turonian 
and  Senonian,  while  the  Carboniferous  beds  have  been  carried  far  across  the 
peninsula. 

In  the  chapter  on  the  Dynamical  Geology  not  only  is  the  importance  of  the 
Jordan-Araba  fault  fully  rec  ognized,  but  numerous  minor  fractures  are  shown 
to  play  an  important  part,  s  ome  running  parallel  to  the  main  dislocation,  while 
others  branch  off  from  it  in  various  directions  (See  figs.  17-19). 

In  Appendix  B.,  Mr.  F.  W.  Rudler  has  examined  the  specimens  of  rock 
collected  by  Prof.  Hull,  describing  the  syenitic  gneiss  from  the  summit  of  Jebel 
Musa,  and  a  red  syenitic  granite  from  its  flanks.  In  addition  dykes  of  coarse  red 
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and  fine-gramed  pink  granites,   diabase    and   porphyrites  have    been    noted, 
together  with  a  hornblende-augite  andesite  from  Gebel  esh  Shomrah. 
Praaa,  1867.  In  "Aus  dem  Orient,"  Stuttgart,  1867,  pp.  1-32,  Prof.  Oscar  Fraas  published 

some  interesting  generalizations  with  regard  to  the  Sinai  region.  He  remarks 
that  in  crossing  from  the  sea  to  the  mountains  there  are  no  intermediate 
formations  between  the  youngest  marine  shore-formations  and  the  oldest 
crystalline  hills,  and  that  through  all  time  these  have  been  absolutely  wanting. 
At  the  base  of  Serbal  he  recognizes  :  1.  A  grey  very  fine-grained  gneiss, 
the  constituents  of  which  are  of  equal  size,  so  that  the  mica  has  been 
somewhat  drawn  out  in  layers.  2.  A  fine  red  granite,  mainly  composed  of 
coarsely  crystalline  red  felspar  and  large  ex)lourless  quartz,  this  forming  the 
summit  of  the  mountain.  3.  In  these  are  dykes  of  diorite-porphyry  and  porphy- 
rite,  and  Fraas  was  struck  by  the  variety  of  these  intrusive  rocks,  the  base-rock 
in  Wadi  Feiran  being  a  mica-schist,  then  follows  red  granite,  diorite,  and 
finally  as  youngest  member  a  porphyrite. 

The  oases  of  Sinai  are  always  to  be  found  in  the  gneiss,  the  water  being  held 
up  by  the  mica-flakes,  the  other  rocks  only  giving  rise  to  bare  and  rocky 
mountain  slopes,  while  the  summit  of  Serbal  owes  its  jagged  character  to  the 
difiEerential  weathering  of  the  red  granite  and  the  diorite  dykes  piercing  it. 

In  the  central  Sinai  group  he  recognized :  1.  Grey  gneiss,  consisting  of  white 
quartz,  some  white  felspar  crystal  and  grey  mica,  which  lies  in  layers  in  the 
white  ground  mass.  This  passes  over  through  many  stages  to  grey  mica  schist : 
2.  Dark-grey  Syenite,  also  known  as  Sinait,  containing  colourless  quartz,  white 
felspar,  and  dark-green  hornblende,  the  rock  being  very  fine-grained  and  con- 
taining some  titanite.  3.  Dark-grey  Granite,  in  which  colourless  quartz  is  less 
marked,  the  felspar  of  a  redder  colour,  and  black  mica  distributed  in  small 
particles.  4.  Reddish  granite  with  rose-red  orthoclase,  colourless  quartz,  and 
black  mica.  5.  Schistose  Amphibolite.  The  hornblende  is  fine-grained  and 
fibrous,  penetrated  by  thin  layers  of  a  colourless  quartz.  This  rock  is  very 
common  in  the  upper  portion  of  Wadi  Hebran,  and  forms  the  pass  which  leads 
into  the  lower  Wadi  Selaf.  6.  Epidote-granite  forms  a  beautiful  rock  in  the 
central  portion  of  Wadi  Hebran.  Most  prominent  is  a  fine  red  felspar,  between 
which  is  a  coarse  grey-white  quartz,  the  whole  mass  being  penetrated  by  light- 
green  epidote. 

Fraas  also  concludes  that  there  are  traces  of  glaciers  in  the  whole  of  Sinai, 
and  cannot  agree  with  Russegger  that  the  limestone  fragments  sometimes  found 
in  the  valleys  are  derived  from  limestone  only  overlying  the  porphyries.  The 
great  d6bris-terraces  occurring  at  each  bend  of  the  valleys  are  regarded  as 
moraines.  He  also  calls  attention  to  the  reversed  erosion  forms  of  the  valleys, 
the  upper  portions  of  which  are  broad  uplands,  while  lower  down  they  form  deep 
ravines,  tliese  fractures  being  ascribed  to  the  great  changes  in  the  orographical 
relationships. 

Walther.  In  "Die  Korallenriffe  der  Sinaihalbinsel,"  Prof.  J.  Walther  has  mainly  dealt 

with  the  nature  of  the  coral-reefs,  and  as  this  memoir  deals  with  West  Sinai,  only 
points  of  first  importance  need  ho  here  mentioned.  He  very  justly  points  out 
that  Fraas  was  mistaken  as  to  the  absence  of  intermediate  formations  between 
the  shore  and  crystiilline  formations,  and  notes  the  extent  to  which  faulting  has 
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taken  place.  While  not  specially  devoting  his  attention  to  the  igneous  or  meta^ 
morphic  rocks,  he  concludes  that  it  is  very  probable  that  the  crystalline  schists 
and  "Lagergranite"  (granitoid  gneiss)  form  the  whole  of  the  western  slopes  of 
the  hills  towards  the  Qa'a  desert.  The  boundary  of  the  "Stookgranite"  (coarse 
granite,  not  showing  gneissose  structure)  and  ^'Lagergranite"  correspond  to  a 
number  of  the  most  important  longitudinal  valleys  in  Sinai,  and  these  probably 
owe  their  origin  to  the  different  relationships  of  the  two  rocks.  Attention  is  also 
called  to  the  fact  that  while  the  present  strike  of  the  hills  is  north-west  and  south- 
east, this  having  been  formed  after  the  Nummulite  period,  the  majority  of  the 
dykes  run  south-west-north-east.  The  gneiss  consists  in  the  main  of  white 
felspar  with  dark  mica  flakes,  and  higher  up  of  dark  hornblende-schists. 

Of  great  importance  was  his  discovery  of  Cretaceous  and  Eocene  beds  with 
steep  dip  at  the  foot  of  the  hills  near  Wadi  Hebran,  this  showing  clearly  that 
these  later  sedimentaries  hud  actually  once  covered  the  igneous  core.  Further 
south  all  the  region  between  Qa'a  plain  and  Wadi  Hascheb  consisted  of  granitoid 
gneiss  dipping  eastward,  overlaid  by  porphyry  tuffs  and  numerous  eruptive 
rocks,  amongst  these  being  spheruHtic  half-vitreous  masses,  and  a  great  variety 
of  brightly-?oloured  dykes,  from  which  Walther  concludes  that  this  may  be  an 
eruptive  centre. 

He  also  draws  attention  to  the  intense  action  of  insolation  on  the  minerals  of 
granite  and  allied  rocks.  By  day  the  rod  felspar  is  warmed,  expanding  more 
rapidly  than  the  white  quartz,  and  less  than  the  black  mica  or  hornblende. 

Figari  Bey,  "  Studii  Scientifici  sull'Egitto,  etc.,  Lucca,  1864,  pp.  625-238,"  Figari,  1864. 
made  a  rapid  traverse  from  Tor  along  the  western  flank  of  the  Sinai  range  to 
Ras  Mohammed  and  Sherm,  returning  through  Wadis  Nasb  and  Dah&b  to 
Central  Sinai.  He  further  extended  his  researches  to  the  greater  part  of  the 
peninsula,  but  the  scientific  results  are  of  little  value,  the  age  of  the  rocks  having 
been  determined  by  their  lithological  character  rather  than  by  paloeontological 
evidence.  It  need  only  be  stated  that  Figari  recognized  Jurassic  strata  as 
being  widely  distributed,  a  view  which  has  received  no  support  from  subsequent 
travellers,  the  beds  so  assigned  being  distinctively  Cretaceous. 

E.  Riippell,  "Reisen  in  Nubian,  etc.,  Frankfurt,  1829,  pp.  179-191,  and  pp.  241-  Rtippell,  1829. 
274,"  gave  one  of  the  earliest  topographical  descriptions  of  Arabia  Petroea.  He 
recognized  that  the  Sinai  triangle  was  divided  into  two  distinct  parts  dependent 
on  the  formation  present,  the  division  line  running  from  Akaba  to  the  mouth  of 
Wadi  Feiran.  South  of  this  line  are  mainly  ancient  rocks,  syenites,  porphyries, 
and  micaschists.  The  mountain  chains  run  mainly  from  north  to  south.  He 
further  recognized  the  presence  of  isolated  hillocks  of  steeply-dipping  compact 
limestones  with  shell-fragments  at  several  places  on  the  sea-border  of  the  ancient 
massif,  notibly  north-west  of  Tor,  near  Sherm,  at  Rjis  Abu  Soar  and  not  far 
from  Akaba.  North-west  of  this  line  the  principal  formations  are  horizontally 
bedded  compact  limestone  together  with  gypsum,  forming  a  desolate  waste. 
The  metal-bearing  veins  in  Wadi  Nasb  are  also  mentioned  as  being  of  wide 
extent,  and  are  described  in  some  detail  (p.  265).  Attention  is  specially  called 
to  the  remarkable  fissures  which  form  a  notable  feature  at  Ras  Mohammed  and 
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in  the  islands  to  the  west  (Jnbal,  etc.),  these  being  referred  to  the  action  of 
earthquakes. 

I^bSS  law.  ^^  ^^^  "Itineraire  de  I'Orient"  (Collection  des  Guides-Joanne),  Hachette  &  Co., 
the  latest  edition  by  Chauvet  and  Isambert  in  1890,  gives  full  details  as  to 
Western  Sinai,  based  on  the  writings  of  Dean  Stanley,  Lepsius,  Robinson, 
Palmer  and  Drake,  Henniker,  etc.  On  p.  34  the  statement  is  made  that  "Toute 
la  partie  sud  de  la  peninsule  est  inexplor6e." 
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APPENDIX  IV. 


DETAILED  STRUCTURE  OF  IGNEOUS  REGION  IN  EAST  SINAI. 


As  the  detailed  description  of  the  igneous  rocks  would  practically  involve 
the  re-writing  of  the  topography,  with  the  addition  of  a  statement  as  to  the  rocks 
composing  the  ranges,  it  is  proposed  to  give  a  sequence  of  localities  appending 
a  note  as  to  the  rocks  composing  them. 


LOCALITY 


WADI ISLA  (lower  part). 


WADI   ISLA     (east    of    Wadi 
Wajid). 

GEBELS     ETH      THEMNIN    and 

THEMAN. 
Gebel  HORMADJAN. 

In  WADI  ISLA. 


North  of  UM  ARAG  and  eas<>- 
ward. 

WADI  ETH  THEBT. 
GEBEL  TELLAT  GIMAL. 

Spur  of  GEBEL  HUMR. 

Junction  of  wadis  eth  thebt 

and  tarfa. 
Uead  of  WADI  tarfa. 

FERSH  SHEIKH  EL  ARAB. 

Head  of  WADI  rahabeh. 

WADI  WA'eRA. 
WADI  UM  GIRAF. 
GEBEL  ABU  MESUD. 

WADI     NASB   after    RAHABEH. 


WADI  HEZA  IMA. 

EKMA  ranjLTe,  wadi  nasb. 
hezaima  to  BEIDHA. 

GEBEL  BEIDHA. 


NATURE  OF  ROCKS,  REMARKS,  etc. 


Biotite-gneiss,  containing  darker  and  more  mica- 
ceous bands  in  places.  Red  felsite  and  dark 
dolerite  dykes  aoundant. 

Hornblende-granite. 

Coarse  red  granite.  Hed  and  black  dykes  very 
common. 

(■oarse  quartz-felspar  granite  at  summit,  biotite- 
gneiss  at  base  near  Wadi  Isla. 

No  line  can  be  drawn  between  the  gneiss  and  gra- 
nite, but  at  St.  VI.  the  grev  speckled  gneissose 
biotite-granite  is  replacea  by  a  coarse  red 
variety  (often  mainly  felspar). 

Noted  black  dyke  traversed  by  red  granitic  veins. 
(Wrse  red  granite. 

Bounded  by  coarse  quartz-felspar  granite. 

Fine-grained  biotite-granite,  mucn  traversed  by 
dykes. 

( 'Oarse  granite  with  dykes  of  porphyrite. 

Dyke  of  coarse  syenite  in  decomposed  biotite  gra- 
nite, which  here  forms  main  mass  of  country. 

Red^  very  qnartzose  granite  underlying  and  intrud- 
ing  into  the  hiotite-firanite. 

Quartzose  granite  with  ehloritized  mica. 

Biotite-Syenite,  traversed  by  microfelsitic  and 
syenite-felsite  dykes. 

Biotite-granite  with  dykes. 

Dykes  carry  lui'matite  and  hydrous  oxides  of  iron. 

Summit  dark  felsite  or  andesite  with  quartz  veins 
on  sl()j)e.     Hed  granite  a])parently  at  base. 

liuns  close  to  junction  of  coarse  granite  and  bio- 
tite-gneiss. The  first  is  a  liglit  biotite-granite 
the  latter  darker  and  with  more  hornblende. 
In  lower  portion  of  ravine  dykes  remarkably 
well  developed. 

Coarst*  micaceous  granite,  finely  graphic  in  places. 

Dark  felsite  or  andesite. 

(■oarse  pegmatitic  granite,  with  decomposed 
biotite. 

As  above,  with  fine  dolerite  dykes. 


*  When  stitod  without  further  «]iialiliaition,  "much  traversed  by  dykes' 
felnite  and  dark  d<>Icrite  dvkes. 


means  by  both  red 
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LOCALITY 


GEBEL  NASB. 
GEBEL  GERAFAT. 
GEBEL  UM  BEDA. 

Hills  round  wadi  vm  ghirat 


WADl  SENNED. 

Mouth  of  WADI    UM  UACHAI 

Upper  part  of  wadi  um  ra- 

CHAL. 
GEBEL  UM  KUBBATH. 
WADI  KHETHAN. 

GEBEL  THA'aLBI  and  ABUZAG. 


ADAKKAR  ran^c. 

GEBEL  ASH  AHA  and  GEBEL  ABU 
HAMAD. 

WADI  NASB  (after  UM  rachal). 

FERANI  RANGE. 
GEBEL  OWN. 

Hills  near  wadi  rahab. 
Between  shelala  and  rahab 

Mouth  of  WADI  RAHAB. 
South  of  KHLALAT  paSS. 
GEBEL  UM  ZATMER. 

GEBEL  ETHMOI  TELLAT  EL  GA- 

ZAL  and   THAIYIB  TISSIM. 

GEBEL  ZERIG. 


WADI  KYD,  above  ETHMOI. 

GEBEL  GAZALA. 
WADI  UM  GERAT. 


GEBEL  GERAUI. 


NATURE  OF  ROCKS,  REBiARKS,  etc. 


Coarse  quartzose  granite. 

Biotite  granite. 

Drusy  granite. 

Mainly  due  to  dykes  of  quartz  and  syenite-felsite, 

there  being   two  dyke   systems  crossing  one 

another. 
In  biotitc-granite,  strikingly  seamed  by  dykes. 
Purple  and  green  schists  alternating  with  granite. 
Hornblende-svenite,  biotite-granite,  and  granulite 

penetrated  l)y  dykes  of  dark-green  diorite. 

Suartz-felsite  dyke  in  fine-grained  biotite-granite. 
ornblende-biotite  granite,  traversed  by  quartz- 
felsite  and  dolerite. 

Biotite-granite,  traversed  by  quartz-felsites,  etc. 
Quar*z-veins  and  pockets,  as  well  as  hydrous 
mica,  abundant. 

Formed  of  acid  felsites  set  close  together. 

Coarse  pegmatite  with  little  mica  veined  by  dykes 
of  dolerite. 

Biotite-granite  replaced  by  coarse  red  granite. 

Schists  and  felsites  or  andesites,  with  granite  in 
places  at  the  base. 

Coarse  granite. 

Coarse  diorite  or  gabbro,  traversed  by  quartz- 
syenite,  or  spherulitic  felsites. 

Igneous  conglomerate,  with  fragments  of  rhyolite. 

Biotite-granite,  veined  by  many  dykes. 

Chlorite  schists  and  hornfels. 

Biotite-granite  traversed  by  dykes  of  syenite- 
felsites. 

Mica-schisis  with  dolerite  and  micaceous  granite 
intruding. 

Micaceous-schists  and  knotenschiefer,  traversed 
by  dykes  of  diabase,  quartz,  and  syenite-felsite. 
Note  also  re-cemented  quartz  pebbles. 
Andalusite  Rock. 

Passage  from  hornfels  and  ehlorite-schist  to 
mica-  and  finally  to  hornblende-schists.  Finally 
sharp  junction  with  coarse  biotito-gneiss.  In 
schists  dykes  of  diorite  and  diorite-felsite. 

Coarse  granite  traversed  by  dykes  of  dolerite 
trending  N.E.-S.W. 

Junction  of  granite  and  schists.  Granite  coarse 
very  quartzose  biotite-granite.  Higher  up  rock 
strikingly  banded,  a  granitoid  gneiss  being 
interlammated  with  mica-  and  hornblende- 
schists.  This  is  succeeded  by  biotite  granite  with 
quartz  veins,  much  folded  and  fractured,  and 
large  dykes  of  felsite  also  present. 

Schists  and  gneisses,  sometimes  granitic,  some- 
times dioritic  lithologically,  traversed  by  thick 
quartz-felsite  dykes. 
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LOCALITY 


GEBEL  TAIBEKH  aU(l  GEBKL 
SAHASIA. 


GEBEL  GENAUI. 
WADI  JENDELI. 

GEBEL  MAHARUAMA. 
WADI  EL  TEMA. 

GEBEL  SAMRA. 

Head    of  west  end  of  wadi 

GEBILA. 

GEBEL  UM  ZERIG. 
GEBEL  ATSHAN. 

GEBEL  GEBILA. 


Low   hills   east    of    above. 

RAS  UM  BERGA. 

North  of  WADI  SOMMA. 


RAS  EL  HA  IB. 

WADI    EL    BKDA    to    WADI  VA- 

HAMKD. 
WADI  YAHAMKD. 

GKBEL  ERGAIN. 


GEBEL  UM  EKHLIS. 
WADI  UM  METIR. 
GEBEL  UM  SABBAGH. 

GEBEL  UM  ADOWl. 

GEBEL  BARAKAT. 

WADI  MANDAR. 


NATURE  OF  ROCKS,  REMARKS,  etc. 


Biotite-granite  or  gneiss,  traversed  by  two  sys- 
tems of  dark  diontic  veins  nearly  at  right  angles 
to  one  another,  and  also  by  veins  of  a  coarse 
granite. 

Decomposing  biotite-gneiss,  traversed  by  veins  of 
coarse  red  granite  and  diorite. 

Abundance  of  dykes  of  diorite,  quartz-felsite,  and 
coarse  granite.  Dykes  usually  N.E.-S.W.,  others 
cut  these  at  acute  angles. 

Decomposing  biotite-granitt*,  traversed  by  veins 
of  pegmatitic  granite  with  much  epidote. 

J  unction  of  schists  and  gneiss.  Composite  rock 
produced  by  intimate  mixture  of  biotite-gneiss 
and  mica-schists.  Schist  with  dykes  of  red 
felsites  trending  north-east. 

Main  ridge  a  very  magnetic  dolerite  dyke,  the 
schistose  beds  being  squeezed  in  between  the 
dykes  of  dolerite  and  grey  granite. 

Biotite-granite  and  schistose  constituents  at  first, 
followed  by  horn f els,  etc.,  with  dolerite  and 
mica  syenite-felsite  dvkes. 

Hornfels  traversed  by  dykes  of  syenite-felsite. 

Schists  obscured  by  abundance  of  gabbro  and 
diabase  dykes. 

Biotite-syenite  in  close  junction  with  the  schists. 
In  schists  dykes  N.E.  trending  syenite  felsites 
and  andesites. 

Coarse  hornblende-biotite  granite,  traversed  by 
dykes  of  dark  green  diorite. 

(Joarse  red  granite  traversed  by  diabase. 

Good  mica-schists  followed  by  granite,  and  again 
a  mixture  of  mica-schists,  granulites  and  dole- 
rites. 

Grey  compact  schist  traversed  by  purple  andesite 
and  dolerite. 

Compact  grey  or  light  hornfels  with  dykes  con- 
taining rounded  fragments  of  granite. 

(yoarse  pegmatite  and  biotite-granite,  decomposing 
into  rounded  masses,  with  many  dykes. 

Decomposing  biotite-granite  with  dykes  of  diorite- 
felsite,  coarse  pegmatite,  and  fine-grained  gra- 
nite. 

Biotite-granite  becoming  distinct  gneiss  in  places. 

Quartzose-granite. 

Coarsely  crystalline  granite,  with  fine  f elsite  dykes 
in  lower  ranges. 

Coarse  red  hornblende-granite  traversed  by  dykes 
of  diorite. 

Coarse  granite  traversed  by  aplites  and  green- 
stone. 

Dykes  of  quartz-felsite  and  decomposed  diorite 
conspicuous. 
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LOCALITY 


GEBEL  BATTACH. 

GEBEL  THAI'aMIN. 
GEBEL  HAMRA. 

GEBEL  UM  UT^- ERII). 
GEBEL  UM  TARTIR. 
GEBEL  HASHUBI. 

South  end  of  Sinai. 

GEBEL  HEDEMIA. 

WADi  AWAJA  region. 


RAS  EL  NIMR. 
GEBEL  DAJILAT. 
GEBEL  UM  ATBAG. 

GEBEL  ER  GEITA. 


GEBEL  HAIMAR. 
GEBEL  AAD. 

GEBEL  AAD  EL  GHARBI. 

GEBEL  MN'IDRI. 

GEBEL  KHANASIR   and    GEBEI 

MABLEIHiE. 
WADI  UM  MOBERA. 
GEBEL  UM  ZEINKJ. 

GEBEL  ETHNARBI. 

WADI  UM  ZEINIG. 

2nd  JEBEL  UM  ZEINIG. 

GEBEL  EL  KHOR. 

GEBEL  SAHARA. 

GEBEL  ERGAIN. 

Low  granite  region  of  letih, 

GEBEL  AJUAF. 


NATURE  OF  ROCKS,  REMARKS,  etc 


Coarse  granite  with  dykes  of  quartz-felsite  and 
diorite,  or  micro-granite  and  coarse  red  granite. 

Coarse  granite  traversed  by  diorite  dykes. 

Finer-grained  granite  than  above,  diorite  veins 
on  lower  slopes. 

Coarse  granite. 

Biotite-granite. 

Much  decomposed  dykes  of  green  felsite. 

Red  granite  with  little  mica,  traversed  by  dykes 
of  brown-red  felsite  and  dolerite. 

Red  and  grey  quartzose  granite  with  dykes  of 
diorite  and  syenite. 

Maze  of  hills  composed  of  1,  Biotite-Gneiss,  or 
granite  with  gneissose  structure,the  components 
of  which  are  small.  2,  A  medium  Hornlblende- 
Granite,  grey  in  colour,  and  3,  A  red  granite 
diflferinff  only  from  2  in  colour. 

Coarse  red  granite  with  hornblende. 

Coarse,  much  decomposed  granite. 

Grey  and  red  hornblende-granite  with  dykes  of 
mica-diorite  and  dolerite. 

Biotite-granite  traversed  by  dykes  of  felsite,  and 
a  number  of  magnetic  dolerite  dykes  trending 
north-east. 

Riebeckite-granite  at  summit,  otherwise  horn- 
blende-granite.    Few  dykes. 

Base  of  mountain  consists  of  porphyritic  biotite- 
granite,almost  a  syenite,  veined  by  pink  granites 
and  dolerites  or  diabases. 

Biotite-granite  of  three  degrees  of  coarseness,  the 
most  coarse  being  intlimately  associated  with 
thick  band  of  quartz-felsite  and  diorite. 

Red  granite  with  litth?  mica. 

Coarse  red  granite  with  dykes  of  spheroidal  dia- 
base. 

Hornblende-granite  replaces  coarse  red  variety. 

Hornblende-oiotito-granite  with  porphyritic  or- 
thoclase. 

Hornblende-granite  at  summit  passing  into  coarse 
granite  type  of  Sabbagh. 

Hornblende-granite  with  dykes  of  diabase.  No 
felsites  noted. 

( 'oarse  lecom|)osing  granite  with  magnetic  dia- 
base. 

Coarse  decomposing  biotite-granite  at  base  pass- 
ing into  hornblende-biotite  granite  above. 

Rod  and  grey  hornblende-granite  traversed  by 
diabase. 

Hornblende-trranite  with  dykes  of  red  granite. 

Biolite  or  liorn blender-granite  with  dykes  of 
(juartz  felsite  and  spheroidal  diabase. 

Hed  granite  with  little  mica.  At  summit  gneiss, 
finer-grained  with  much  ht)rnblende. 
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LOCALITY 


NATURE  OF  ROCKS,  REMARKS,  etc. 


GEBEL  MADSUS. 


OEBEL  BOTROU  lYA. 
WADI  ADAKKAR. 

Hills  north    of   lower  waoi 

ADAKKAR. 
OEBEL  UM  ALEQ  OF  KHALLA. 

GEBEL  SOWILA. 

GEBEL  UM  MALAGA. 

GEBEL  NAB  A. 
St.  XXVII. 
GEBEL  ARABY. 
GEBEL  ABU  ESHERAT. 

Head  of  wady  abu  esherat 

WADI  MELHADGE. 

GEBEL  UM  ZAIRKH. 
GEBEL  GNATHEL. 

Head  of  WADI  gnai. 
Head  of  wadi  gnathel. 

GEBEL  HAMAR  EL  SAJERAT. 

Country  North  of  G.  gnai. 

GEBKL  GNAI. 

Hills  south  of  DAHAB  peuiu- 
sula. 

Al  back  of  dahab  peninsula. 

GIC    EL  MOQHTUT,  etc. 
GEBEL  UM  ET  WEJERA. 


Schist  showing  near  summit,  much  darker  and 
micaceous  below.  Felsites,  dolerites,  and  dia- 
bases traverse  them  in  bewildering  confusion. 
Felsites  trend  north-east. 
At  base  chlorite-  and  hornblende-schists,  traversed 
by  dolerite  and  pink  felsite,  summit  a  syenite 
of  Amlagh  type.  Here  distinctly  gneissose. 
Mainly    Iwrdered    by    coarsely-bedded    schists, 

except  at  its  head,  where  gneiss  comes  in. 
Grey  hornblende-gneiss  traversed  by  quartz-fel- 

site  and  dolerite. 
Felsite  or  dark  andesite  with  syenite-felsite,  etc., 

dykes. 
Syenite  with  dykes  of  (luartz-f elsite,  syenite-felsite 

and  dolerite. 
Ooarse  red  granite  with  hornblende  traversed  by 

dykes  of  dolerite. 
Muscovite-Granite. 

Micaceous  schists,  in  some  cases  containing  garnets. 
Schists  observed  by  gabbro  and  red  felsite  dykes. 
At  base  gneisses  and  granulites  with  dykes  of 
dolerite  and  diabase.  Above  a  hornblende- 
granite. 
Red  or   white  gneisses  traversed  throughout  by 

dark  diabase  and  red  microgranite  dykes. 
Gneiss  series  with   dykes  of  coarse  dolerite  or 
gabbro  replaced  by  massive  hornblende-biotite 
granite   itself  traversed  hy  dolerites,   diabase, 
and  non-ciuartzose  red  felsite  dykes. 
At  base  dark  schists,  followed  by  shiny  micaceous 
schists,  at  summit  compact  hornfels.     Crest 
broken  by  dykes  of  dolerite  and  syenite-felsite. 
Red  granite  traversed  by  diabase  dykes. 
Diorite  with  felsites  on  east,  red  granite  (musco- 

vite-bearing)  on  west. 
Finely-banded  gneisses   penetrated    by    biotite- 

granite. 
Muscovite-gnmite  traversed  by  dolerite,  micro- 
granite,  and  fine-grained  felsite. 
Mainly  granitic  traversed  by  basic  dykes. 
Highly  (juartzose  granite. 

Here  in  succession  is  met.    1,   Highly  quartzose 

granite    followed    by,    2,    Hornblende-biotite 

syenite  with  sphene  and,  3,  Grey  or  red  gneisses. 

Biotite-granite  with  felsite  and  dolerite  dykes. 

Granite  rich  in  quartz  and  porphyritic  orthoclase 

traversed  by  dykes  of  diaoase  or  dolerite. 
Below  granite  capped  by  felsites  or  andesites. 
Granite  succeedea  by  fine-grained  syenite  intim- 
ately associated  with  quartz-f elsites  and  diorite- 
felsites. 
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LOCALITY 


GEBEL  LIJ. 

GEBEL  UM  UARAQ  and  FERANI, 
GEBEL  ZARAGA. 

GEBEL  ABUKSHEIB. 
GEBEL  HAMRA. 
GEBEL  SADAGIYA. 
GEBEL  JERAIMDA. 


West  of  WADi  ra'ib. 

GEBEL  HAMMAM. 

NASB  GORGE  (Eastern  end). 


GEBEL  GURNA. 

Eastern  nasb  gorge  (W.  end). 

GEBEL  HEDJAN  EL  OIMAL. 

East  of  North  trending  wadi 

NASB. 
GEBEL  £R  RUBHA. 

West  slopes  of  ferani. 
GEBEL  EL  heyala  and  West 

side  of  UM  RAIYIG. 
GEBEL  ER  RAIMSUI. 
GEBEL  UM  RAIYIG. 

GEBEL  ABU  USHTAN,  etc. 
GEBEL  EL  ARA'iSH. 


NATURE  OF  ROCKS,  REMARKS,  etc. 


Felsite  mainly.  Biotite-gneiss  also  present,  while 
masses  of  coarse  granite  have  burst  through. 

Mainly  dark  felsites  or  andesites. 

Dark  felsites  or  andesites  traversed  by  quartz- 
felsites. 

Biotite-gneiss  at  base,  with  felsites  above. 

Mainljr  syenite-felsites. 

Junction  of  the  granite  and  felsite  series. 

Junction  of  granite  and  felsite  series.  At  junc- 
tion hornblende-granite  (with  quartz)  or  biotite- 
gneiss.  the  hornblende  granite  also  in  fragments 
in  pink  granite. 

Mica  and  iiornblende  syenite  with  red  granite 
intruding. 

Rocks  at  base  gneissose,  but  higher  up  granitic. 

Two  different  types  :  a  nonnquartzose  syenite  and 
very  quartzose  red  granite,  both  traversed  by 
dolerite. 

Easily  decomposing  biotite-granite  traversed  by 
dykes  of  diaoase,  quartz-f  elsite,  and  ouartz  veins. 

Hornblende  and  mica  syenite,  with  rea  felsite  and 
dolerite  dykes. 

Striped  schists  obscured  by  dykes  of  syenite- 
felsite  and  dolerite. 

Syenite,  soon  reidaced  by  biotite-granite,  the 
latter  traversea  by  dykes  of  very  quartzose 
granite  and  dolerite. 

Coarse  quartzose  granite  with  dykes  of  dolerite 
or  spheroidal  diabase  and  felsite. 

Striped  schists  underlaid  by  granite,  also  complex 
intermixture  of  dolerite  and  felsite. 

Mica-hornblende-granite  traversed  by  dykes  of 
felsite  and  diabase.  Nubian  sandstone  on  sum- 
mit. 

Nubian  sandstone,  overlying  granite  traversed  by 
dykes  of  dolerites  and  syenite. 

Cenomanian  limestones  and  marls  overlying 
Nubian  sandstone,  between  hills  of  Nubian 
sandstone  overlying  granite. 

Biotite-syenite  forms  oase  rock  of  all  district 
round  Wadi  Sa'al  (Hammam). 

Mica  diorite,  traversed  by  quartz-f  el  sites. 


iisriDEx:. 


Aad  Bay,  85. 

—  Oebel,  apparently  not  previously  visited, 

22;  39,  81,  85. 

—  Fersh  el,  Gebel,  86. 

—  Wadi,  24,  31,  84,  85,  87. 

Aad   ol   Gharbi,   Gebel,   ascended   by   Messrs. 

Barron  and  Hardwiok,  23;  24,  84,  85. 
Abbas  Pasha,  road  made  by,  from  Tor  to  Sinai, 

44. 
Abu  Esherat,  etc.     See  Eshernt,  etc. 
Abuksheib.  Fersh  el,  height  of,  61. 

—  Gebel.  TO. 

—  Wadi   (Ferani    range),    34,    35,    53;     a 

tributary  of,  53:  57,  59,  61,  62. 
Alndiion  frutieoaum,  212. 
Abazaq,  Gebel,  50,  56,  73,  87. 
Acacia,  104. 

—  Ehrenbergiana,  98. 

—  nUoika,  215. 

—  Seyal,  215. 

—  toriilM,  215. 

—  See  alw  Soyal  trees;  and  Shittim  trees. 
Acanthaces,  222. 

Acarine  order  (mites  and  camel-ticks),  114-115. 
Achi/lea  /ragrantiAsima,  100,  217. 
Achnanthcs  exilis,  233. 

—  linearis,  233. 

—  /tuhsessilv*,  233. 
Aeomys  eahirrhiua,  113. 

—  rfimiWMifMf  (Porcupine  Mouse),  113. 

—  ni5*'.^w,  113. 
AeorcUua  distfiehyus,  227. 

—  IcevigatuSy  227. 
Adakkar,  Gebel,  50,  73. 

—  Wadi,  73,  73-74,  75. 

Adiantum  CapiUns-VeneriM,  220.  aScc  also 
Maidenhiir  Fern^,  11,  40,  80,  90,  107. 

Administration  of  Peninsula,  13. 

Admiralty  charts  of  Nurcs  and  Moresby,  error 
in,  15-16,  36,  134. 

—  sheets  of  Nares  and  Moresby,  15. 
Adowi,  Gebel  Urn,  21 ;  not  previously  ascended. 


23;  26,  31  ;   ascent  of,  39;  40;  height 
of,  80,  81. 
Adowi,  Um,  pass,  22,  25-26,  80. 

—  Wadi  Um,  16,  26,  31,  37,  42,  70,  77, 

80-84,  81,  82,  84. 
Aerua,  100. 

—  javaniea,   101,  107,  108,  224.    See  also 

*Arra,  77. 
African  wilderness,  hills  of  the,  83. 
Agropyrum  squarrosum,  229. 
Agrostis  wrticillaia,  227. 
Ahab,  the  fleets  of,  13. 
Ain,  Arabic  for  spring,  91. 
Ain,  (iebel  el,  24  ;  fine  cupola  of,  91. 

—  Wadi  el,  12;    well  of,  12;  30;   drainage 

system  of,  91. 
Aizoon  eanariense,  215. 

—  hispanicum,  215. 
Ajerum,  94. 

Ajuaf,  Gebel,  26,  40,  81,  84. 

Ajuga  tridaeiylites,  223. 

Akaba,  13,  18,  35,  36-37,  92,  93. 

—  Gulf  of,  II,  12;   importance  of,  13;  16; 

coast-line,  17  ;  north-east  winds  on 
shores  of,  18  ;  shored  of,  19;  25,  26,  27, 
29,  30,  31,  34 ;  a  rift,  36;  37,  41,  42, 
50  ;  dwellers  on  opposite  coast  of,  63; 
64-05,  67,  76,  77,  82,  84;  the  bhie 
waters  of,  88;  93  ;  bays  of  the  coast  of, 
1 29  ;  floor  of,  130  ;  dangerous  coast  of, 
134;  140  ;  inlets  from,  are  probably  in- 
trusions of  the  sea,  140 ;  local  depres- 
sion  in,  140;  o<^cupicd  by  the  sea  in 
the  Helvetian  period,  145 ;  area  of, 
Miocene  strata  present  in,  146. 

—  Wadi,  18  ;  type  of,  35. 
Akhmara,  Gebel,  70-77. 
Alcea  striata,  212. 

Aleg,   Gebel    Um,   height   of,   39;   {or  Halla), 

height  of,  59-60;  74-80,  75. 
Aleigan,  a  plant  with  odoriferous  sap,  55. 
Aleigat  tribe,  the,  14. 
Alexandria,  13. 
Alfara,  89. 
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Alg»,  231. 

—  calcareous,  141,  142. 
Alhctgi  maurofum,  214. 

Ali  Suliman,  our  Bheikh,  18,  53. 
Alkanna  orienUdis,  220. 
Allium  sinaitieumt  226. 

—  staminium,  226. 

Allowi,  Qebel  Urn  [or  Gebel  Derawi),  21,  40,  51, 

94. 
Ahina  aloidta,  229. 
Alradeh  (or  Alrathe)  trees,  somewhat  like  Rimth 

{Haloxyhn     Schweinfurthi),     92,     100 

(noie). 
Alsine  brevis^  211. 

—  pieia,  var.  sinaica,  211. 
Alainen,  211. 

Althaa  Ludwigii,  212. 
Alyfsum  margimUum,  208. 
Amaiyid,  Wadi,  93. 
Amalekites,  the,  12. 
Amaranthacee,  107,  224. 
Ambefboa  erupinoides,  218. 

—  Lippii,  218. 
Amlagh,  Wadi,  25,  55,  73,  75. 
Amphitheatre,  Dahab,  25,  40,  76-77. 
Amphora  mintUissimaf  232. 

Amu  Jidid,  Qebel,  55. 
Amutamir,  Gebel,  28. 
Anabaais  artieulata,  225. 

—  siigera,  86,  100,  101,  107,  108,  225.     See 

also  Hamr,  49,  53,  60,  72,  75. 
Anadara,  136. 
Analyses  pf  Manganese  ores,  etc.,  121-122,  123  ; 

of  iron  ores,  122-123 ;  analysis  of  coal, 

125. 
Anarrhinum  pubescent,  221. 
AnajMca  hierochufUina,   108,   209.     See  also 

Rose  of  Jericho,  87. 
Anehiua,  100. 

—  cBgypliaea,  220. 

—  aggregala,  220. 

—  hiapida,  220. 

—  MUleri,  106,  220. 
Andaluaite,  crysUls  of,  167  ;    172,  173. 

—  schists,  167,  168. 

Andesite  (or  felsite)  capping,   165,  174 ;    dark, 
175;   175-176,  176. 

—  dykes,  169. 
Andrachne  asperOf  225. 

—  ielephioidea,  226. 
Andropogon  hirius^  227. 
Aneb-ed-dib  {Solanum  nigrum),  82. 


Aneroid  for  determining  heights,  16-17,  38. 
Animal  life,  48,  87. 
Anthemi*  deserti,  217. 

—  Kahiriea,  217. 

—  mdampodina,  90,  101,  105,  217. 

—  rotata,  217. 
Anticlinal  fold,  an,  33. 
Antirrhinum  orontium,  222. 

Ants,  in  long  lines,  58 ;  104 ;  annoyance  from 
serried  masses  of,  116. 

AnviUcea  Oareini^  217. 

Apatite.  172. 

Aquaria,  66. 

Arabi,  Gebel,  the  central  watershed,  76 ;  range 
{or  Ghrabi  chain),  76 ;  the  rocky  slopes 
of,  77. 

Arabia,  the  shores  of,  88. 

Arabia  Petrsea,  14  ;  Ehrenberg  and  Hemprich*! 
botanical  explorations  in,  96 ;   120. 

Arabic  names  of  plants,  108-109,  207-229. 

Arabia  aurieulala,  208. 

Arabs  (Sinai),  character  of,  13, 18  ;  children  and 
dwellings  of,  13 ;  food,  dress,  and 
partnership  of,  14,  19 ;  Towara,  14 ; 
some,  usually  camped  in  Wadi  The- 
man,  47  ;  our,  48 ;  Sinai,  their  dread  of 
those  on  opposite  coast  of  Gulf  of 
Akaba,  53 ;  name  the  hill  from  the 
valley,  53 ;  Emzeina,  their  date  har- 
vest, 65  ;  Qena,  79  ;  in  W^adi  Yaha- 
med,  80;  food  of,  82;  a  favourite 
camping  place  of,  85 ;  their  terror  of 
Arabs  on  opposite  coast,  86 ;  food  of, 
102,  104,  107. 
Arachnida,  114. 
Araish,  Gebel  el,  58. 

—  Wadi  el,  34. 
Arat,  WadiUm,  71. 
Area  shells,  137. 

Archean  age,  late,  or  early  Cambrian,  176. 
Argillaceous  beds,  1 08.     See  also  Qayey  beds 
Argyrolobium  uni/lorum,  215. 
Arid  regions,  one  of  the  most,  50. 
Aristida,  108. 

—  brachypoda,  227. 

—  caeruleacens,  227. 

—  cUiata,  227. 

—  cdoptUa,  99,  227. 

—  hirtigluma,  227. 

—  obtufia,  227. 

—  plumoaa,  99,  227. 
Arncbia  decumbcns,  220 
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Amdna  hispidissima,  220. 

—  linearilolia,  220. 

—  tindoria,  220. 
'Arra  {Aerua  javanica),  11. 

Arrak  [Salixuiora  persica),  64,  78 ;  buahes  of,  93. 

Set  also   Salvadora  persica,   98,    101, 

105,  108,  219. 
Arta  {Calligonum  comosum),  bushes  of,  77,  87. 

See  also  Calligonufn  cotnosum,  225. 
Artemisia,  63,  70,  82.  84,  99,  100,  105. 

—  herba-alba,  var.  laxiflora,  217 

—  judaica,  98,  99,  218.     See  also   Betheran, 

55,77. 

—  monosperma,  218. 
Arthrocnemum  glaucum,  224. 
Aaafia,  Gebel,  70,  71-72. 

Asal  (presumably  Suada  monoica),  98-99.  See 
also  Suceda  monoica,  224. 

Asclepiadese,  105,  219. 

Ascents  made,  nearly  150,  of  more  or  less  impor- 
tance, 38 ;  ascent  and  heights  of 
various   mountains,  38-40. 

Asella  (presumably  Suceda  tnonoica),  93.  Set 
also  Suceda  nwnoica,  224. 

Aflhara  [Calotropis  proeera),  63. 

Ashara,  Gebel,  24  ;  a  granite  range,  32,  56  ;  the 
rugged  hills  of,  57. 

—  Wadi,  55,  56. 
Asparagacece,  226. 
Asparagus  horridus,  226. 

Asphodel  {AsphodeliM  UmuifoHtts),  84  85. 
Asphodelus  fisiulosus,  226. 

—  tenuifoliuSf  107. 

—  tefiui/olius,  var.  micranthus,  226. 
AsUfiscus  gravtUeuH,  217. 

—  pygmceuSf  217. 

—  Sc  him  pert,  217. 
Astragalus,  104. 

—  acinaeiferus,  214. 

—  arabicus,  214. 

—  bombycinuA^  214. 

—  corrugaius,  214. 

—  corrugatus,  var.  brev'pi'j<,  214. 

—  echinus,  214. 

—  eremophilus,  214. 

—  Forskhaleiy  214. 

—  Fresenii,  214. 

—  GyzenensiSy  214. 

—  hispidu!u8,  214. 

—  Kahiriciid,  214- 

—  Kncucktri,  214. 

—  prcdixuSf  214. 


Astragalus  pseudastdla,  214. 

—  Schimperi,  214. 

—  Sieberi,  214. 

—  sparsus,  214. 

—  tenuerugis,  214. 

—  trifyuloides,  214. 

—  trigonus,  214. 

—  tumidus,  214. 

Athaga,  Wadi  Urn,  25,  34,  60,  61,  75. 
Athene  meridionalis,  probably  (a  small  owl),  113. 
Atilmi,  Wadi  (Eastern  Desert),  85. 
Atmospheric  conditions,  76.    See  also  Meteoro- 

logical  observations,  181-206. 
Atractylis  flava,  218.     i 

—  —  ^  ^var.  glabreseens,  218. 
Atraphaxis  spinosa,  var.  sinaiea,  225. 
Airiplex  dimorphosiegia,  224. 

—  farinosa,  224. 

—  leucodada,  224. 

—  aflf.  rosea,  224. 

Ausedj,    57-58    {Nitraria,    80;  93).     See   also 

Nitraria,64,  65,  80,  213. 
Austrian  s.s.  Pola  expedition,  130. 
A  vena  barbata,  228. 
A  incennia  officinalis,  98,  106,  108,  222.     See  also 

Shora,  78,  88. 
Awaja,  Gebel,  84,  86. 

—  Merza  el.  Bay,  86. 

—  Wadi,  the  northern,  86 ;    the  southern, 

86. 

—  —     Hedemia  drainage  system,  86. 
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Ball,  Dr.,  153. 

Balloia  undulata,  223. 

Balugtiri,  worm -like,  91. 

Barakat,  Obt^l,  25,  40,  81,  83,  84. 

Hnrbnltt  (jruciUs,  var.  riridiJi^  229. 

—  vintalis,  229. 
Barga,  (JeU'l,  28. 

—  plain.  27,  34  ;  salt  in,  (K) ;  92. 
Bark.  Wadi,  36. 

Barley,  cultivated.  91. 

Barnacles,  06,  137. 

Barometer,  heights  determined  by,  16-17,  38. 

Barri»n.  T.,  A.R.C.S.,  F.G.S.,  23,  36:    Barron 
and  Hardwick,  ascent  of  Gebel    Aad 
by,  23  ;  ascent  of  Gebel  Tarbush  by, 
39;    and  the  Exodus,  42;  44,97 
113,  120,  121, 144, 146. 
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Barron  and  Hume,  "  Miocene  Rocks  in  Eastern 

Desert,"  1902,  67,  144. 
Base-lines  used,  16. 
Basic  dykes,  159,  163,  165,  169. 

—  rocks,  128  ;  absence  of,  141 ;   162. 
Basin  arrangement  of  rifts,  31,  57. 

—  arrangement  of  valleys,  61. 
Basins,  granite,  54,  82. 
Battach,  Gebel,  83. 

Battagh,  Gebel,  81. 

Bauer  man,  publication  by,  144. 

Bays,  91  ;  sandy,  93 ;  of  the  Akaba  coast,  129 ; 

137 ;    rocky,   139 ;    intrusions  of  the 

sea,  140. 
Beaches,  raised,  128,  134,  135,  136,  137,  139. 
Beagh,  Wadi  el,  54. 

—  Wadi  Um,  drainage  of,  54. 
Beda,  Gebel  Um,  55. 

—  Wadi  el,  77. 

—  Wadi  Um,  78,  79. 
Bwlawi,  the,  43  ;  a  tradition  of,  78. 
Bed?,  argillaceous,  168. 

—  Cretaceous,  235,  237. 

—  Eocene,  237. 

^    ferruginous,  121,  146,  150. 

—  foesiliferous,  147. 

—  "  homfels,"  167. 

—  phyllites,  167. 

^    schistose,  157,  157-158. 

—  schistose-clayey,  173. 

—  sedimentary,  168,  174. 

—  tated  :  highly  tilted,  145. 

Bee -eater,  European  {M crops  apiaster),  113. 

Beidho,  Gebel,  an  Ordnance  station,  16;  24,  25  ; 
height  of,  40 ;  range,  53 ;  ascent  of, 
53  :  an  excellent  station,  53 ;  great 
])eak  of,  54  ;  white  dome  of,  56, 63,  73  ; 
Arabic,  the  white  mountain,  156. 

—  Wadi,  53. 
BeUzvalia,  sp.,  226. 
Bellusian  period,  the,  149. 
Berga,  Wadi  Um,  78. 
Boira,  Wadi,  36. 

BetLeran  {Arizmisia  judaica)^  bushes  of,  55,  77. 

See  also  Artemisia  judair^t,  218. 
Biotite,  156,  157,  101,  107.  174 

—  chloritized,  154. 

—  -diorite,  quartz-,  172. 

—  -gneiss.     See  Gneiss. 

—  -granite.     See  Granite. 

—  -mica,  107,  172,  173. 

—  -syenite,  169. 


Birds,  113-114. 

Bivalve  shells,  88,  135,  139  ;  casts  of,  147. 

Blanckenhom,  Dr.  M.,  "Die  Stmktarlinieil 
Syriens  und  des  Roten  Meeres,"  1803, 
by,  36,  37 ;  144  ;  work  by,  144  ;  obser- 
vations by,  145. 

Blemmyes,  the,  13. 

BUpkaris  edtdis,  222. 

Blocks,  granite,  27,  52  ;  slabs,  51-52.  See  also 
Knobs  ;  Masses  ;  Pillars. 

Boerhaavia  plumbaginea^  var.  dicMoioma,  224. 

—  plumbaginea^  var.  glabraia,  224. 

—  plufnbaginea,  var.  viseosa,  224. 

—  verticiUata,  224. 
Boissier,  96. 
Boissiera  bromides,  228. 
Bonney,  Professor,  158. 
Boragineap,  106,  219-220. 
Boetonite  rocks,  closely  related  to,  163. 
Botanieal  notes,  96-1 1 1 ;  collections  by  Ehren« 

berg  and  Hemprich,  Dr.Ruppell,  Bov^ 
Schimper,  Boissier,  the  Ordnance  Sur- 
vey, the  present  Geological  Surrey* 
and  others,  96-97 ;  collection  by  the 
Egyptian  Geological  Survey,  97  ;  col- 
lection by  Dr.  W.  F.  Hume,  97  ;  Ikt  of 
plants,  207-233. 

Boucerosia  sinaica,  219. 

Boulder,  a  granite,  a  sacrificial  stone  ( T),  52. 

—  cliffs,  127. 

—  gravels,  66. 

—  ridges,  with  coarse  gravels,  132. 

—  terraces,  72,  132. 

—  valleys.     See  Valleys. 

Boulders,  52,  56,  59,  60,  65 ;  a  calcaivous 
boulder  floor,  66 ;  granite,  syenite, 
and  felsite,  67 ;  74,  76 ;  giant,  81 ;  82, 
85,  93  ;  of  igneous  rocks,  127  ;  pebbles 
and,  128 ;  129,  132 ;  of  igneous  rocks, 
131,  141 ;   156,  175. 

—  biotite-gneiss,  132. 

—  felsite,  07,  132. 

—  granite,  45, 52, 67, 78,  81 ;  red,  132  ;  red, 

and  limestone,  137. 

—  hornblende-syenite,  67. 

—  syenite,  132. 
Bove,  96. 

Bowal  {Zygophyllum  album),  45.     See  also  Zyjo- 

phyUum  (dbum,  99,  101,  108,  213. 
Brachy podium  distachyum,  229. 
Brachythecium  umbilicatum,  230. 
Brassica  Tournefortii,  209. 
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BritiUi  ihAllf ,  66. 
9ro€ehia  dnereOy  217. 
Mromui  faaeiadaius,  228. 
^    fUMlatMS,  22S. 

—  japonieus,  var.  sinaicus,  228. 

—  madritensis,  var.  /)rfifct,  228. 

—  maximuat  228. 

—  puleheUua,  22S, 

—  nc5en«,  228. 

—  tectorum,  var.  anwrtw^AtM,   228. 

—  tectorum,  X  japonicus,  228. 
Bryaceae,  230. 

Bryophyta,  229-230. 
Bryum  tUrojmrpureum,  230. 

—  ecespUicium,  230. 

—  capiUare,  230. 

—  gemmiporum^  230. 

—  Sehleicheri,  230. 

—  syriaeum^  230. 
Budr,  Gebel,  31. 

—  Wadi,  24,  82. 
Buffonia  mtdtipes,  211. 

Buildings,  small  ruined  stone,  in  Qa'a  plain,  46  ; 
monastic,  in  Wadi  Nasb,  49,  127  ;  in 
Harban  groove,  54  ;  rectangular,  66  ; 
square  monastic,  in  Wadi  Shethan,  66 ; 
monastic,  in  Wadi  Hamra,  66  ;  ruined 
rectangular,  in  Wadi  Nasb,  57  ;  ruined, 
mostly  rectangular,  in  Wadi  Dahab,  67; 
one  rectangular,  at  foot  of  Urn  Adowi, 
81  ;  ruined  monastic,  or  deir^  at  foot 
of  Gebel  Hudera,  90 ;  Christian  and 
Moslem,  94.     See  also  Dwellings. 

Bukka.  Wadi,  64. 

Bullen-Newton,  Mr.,  149. 

BolnishM,  99,  100. 

Bupleurutn  lineari/oliumf  var.  Schimpcrianum, 
216. 

Butterflies,  116. 


Calcareous  cement,  65 ;  platform,  a,  65 ; 
boulder  floor,  a,  66  ;  material,  67-68  ; 
layer,  a,  quartz  grains  in,  130;  sand- 
stones,  132  ;  deposit^*,  133. 

Cfklcite,  gravels  cemented  by,  132  ;  crystalline, 
boulders  cemented  by,  132;  -cement, 
133;    formation  of,  133. 

CfaUndula  arvensis,  218. 

—  palastina,  218. 
OaUigonum,  100. 

—  comosum,  98,  107.     8cc  also  Arta,  77,  87. 


CaUipdtis  aperia,  216 

—  cucuUariay  216 
Calothrix  parietina,  231. 
Caloiropis,  100. 

—  procera,  105, 106,  219.  SeeaUo  Aahara,  63. 
Cambrian  age,  early,  late  Archean  or,  176. 
Camels,  food  for,  49 ;  five,  killed  by  a  leopard, 

53,  112;  food  for,  74,  77;  skulls  and 
jaws  of,  78,  80 ;  food  for,  87 ;  drawings 
of,  on  Hejjaj  rocks,  92 ;  food  of,  98, 
104,  107;  mites  and  camel-ticks,  114- 
115. 

Campanula  dulcis,  219. 

Campanulaces,  219. 

Campylodiscus  bicosiafns,  232. 

Canarium  shells,  64. 

Cannon-ball  concretiona,  152. 

Can  on -structure,  131. 

Capparidaceae,  102,  209. 

Capparis,  100,  102. 

—  spinoaa,    98,    99,    102,    209.     Sejt    aUo 

Lassaf  (wild  flg),  60,  62,  63,  69,  70,  91» 

102. 
Capra  nubiana  (ibex,  Arabic  tetel),  112.     See  tilso 

Ibex. 
Caravans,  47. 
Carboniferous  period,  the,  dykes  probably  older 

than,  163 ;  before,  176. 
Cardium  leucostoma,  135. 
Cardun^ellus  eriocepfioluSf  218. 
Carduus  t<!nuifioru8,  218. 
Caroxylon  ftHidum  (Kharit),  49,  74. 
Carrichtcra  vellce,  209. 
Cascades,  83. 
Cassia  hnceolatUf  215. 

—  obovata,  215. 

—  obovaia,  215.     See  also  Senna,  59,   104, 

125. 
Catherina  {or  Zebir),  Gebel,  19. 
Caylusca  canesccns,  209. 
Celsia  parvifiora,  221. 
Cement,  calcite,  132,  133  ;    crystalline  calcito, 

132;   travertine,  133;  biotite-granite, 

106. 
Cenomanian  fauna,  147  ;  Upper,  177. 

—  limestone,  34,  126. 

—  I>eriod,  the,  149,  153  ;   dykes  older  than 

163  ;  not  till,  177. 

—  strata,  149. 
Centaurea  cpgypiiaea,  218. 

—  araneom,  218. 

—  cryngoidcs,  218. 
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Centaurea  «p.,  near  Po«/iV,  218. 

—    einaica,  218. 
Central  range,  the»  19-23. 
Cerastes  (a  homleRS,  flat-headed  snake),  1 U.  See 

o^M  Snakes,  91,  114. 
Cerastium  viscosum,  211. 
Cerithium,  a  small  {P%rendUi)y  shells  of,  65; 

Cerithia-Xike  shells,  88;    C.  Buppdli, 

135, 137, 139. 
Chalk,  compact  white,  130. 
Chara    gymnophylla,     f.     subinennis-cnuifolia, 

230. 
CliaraceaB,  23(K 
Character,  general,  of  Eastern  Sinai,  12,  38  ;  of 

Sinai  Arabs,  13,  18. 
C^at :  stone-chat,  87  {Saxtcola),  113. 
Cliauvet  and  Isambert,  238. 
CheUanthus  jragranSy  229. 
Chenopodiacew,  107,  224-225. 
Chenopodium  murale,  224. 
Chibrim  {Convolvulus  Hystrix),   63.     Sec   also 

Convolvulus  Hystrix,  221. 
Children  of  Sinai  Arabs,  13. 
Chitons,  66. 

Chlorite,   166-157  ;  fibrous,  163  ;  172  ;   175. 
Choffat,  M.,  149. 
Cholera  in  Egypt  in  1893,  44. 
Christian  influence,  12  ;  tradition,  94. 
Chroococcacese,  231. 
Chrooeoccus  turgidus,  231. 
Chrysanthemum  coronarium,  217. 
Cicada^  a  locust-like  insect,  95, 103  (of  the  Rhyn- 

cota),  115. 
Ciconia  alba  (white  stork),  114. 
Circles,  stone.     See  Stone-circles. 
Cistacese,  210. 
Cistanche  tubulosa,  222. 
CitrvUus  Colocyntkis,   104-105,   215.     See  also 

Colocynth,  125. 
Cladophora  fracta,  231. 
Cladophoracese,  231. 

Clayey  beds,  schistose.,   173.     See  also  Argil- 
laceous beds,  168. 
Clays,  173. 
Clefts,  narrow,  94. 
Cleome,  100.  102. 

—  arahicUf  209. 

—  hrachycarpa,  102,  209. 

—  ehrysantha,  102,  209. 
Cleome  droserifolia,  99,  102,  209. 

—  trinervia,  209.     Sec  also  Sommu,  59,  70, 
77,  85,  86,  102. 


Cliffs,  45,  52,  54,  57,  62,  66 ;  a  high  diabaao 
cliff,  66;  67-68  ;  high  vartioal,  74  ; 
low,  85  ;  strange  colouring  of,  86 ; 
88,  129-130,  130,  131,  133;  the 
main  oliff,  134 ;  low,  135,  136,  137, 
139,  159. 

—  boulder,  127. 

—  granite,  34,  55  ;  red,  68,  93. 

—  gravel,  55. 

—  limestone,  127. 

—  marly,  43,  44. 

—  j)ebble-gravel,  127. 

—  sandstone,  91. 

—  See  aim  Precipices. 
Climate,  a  most  invigorating,  94. 
Clostcrium  Leibleiniif  231. 
Clypeasler,  136. 

Clypeda  Jonthlaspi,  208. 

—  mirroearpa,  208. 
Coal,  analyHis  of,  125. 
Cobalt,  121. 

Cortoncis  placrntulaf  232. 
Cocconema  eymbiforme,  233. 

—  Ian4^ntum,  233. 
Coccvlus  Loeaba,  97. 

Ccdaria  arabica^  136  ;  Coehria,  137. 

Colchicace»,  226. 

Colchicum  hulbocoidoides,  226. 

—  fasetcularey  226. 

—  Ritchii,  226. 

—  Steveni,  226. 

—  velutinum,  226. 
Coleoptera,  115. 
CoUtionema  neglectumy  233. 

—  vulgarcy  233. 

Colocynth.  125.     See  also  CitruUus  Coloeynthis, 

104-105,  215. 
Colutea  halcppica,  214. 
Cometes  abyssinica,  211. 
Commandant  of  Sinai,  the,  13. 
Compass,   magnetic,  variations  of,  caused  by 

doleritic  dykes,  18,  83  ;  caused  by 

diabase  dykes,  83. 
Complexity  of  topographical  conditions,  1 1, 126. 
Compositae,  105.  106,  216-219. 
Coneys,  62,  83,  95  ;    coney  {Procavia  syriaca)* 

Arabic,  wobur,  112. 
Coniferw,  229. 
Conglomerate,  a  band  of,  62,  129;    travertine 

and,  cemented  by  travertine,    133 

coarse,  153  ;  green,  166. 
Continent,  a,  depression  of,  153. 


—  251  — 


Conus  shells,  68,  77,  135 ;  C,  catus,  var.  nigro- 
punctatus,  and  C.  textilis,  var.  vicarius^ 
136;  136,  138-139,  (T),  139. 

Convent,  Sinai,  13,  21,  42  ;  roa<f  to,  43  ;  main 
road  to,  from  Rahaboh.  49 ;  94,  95  ; 
convent  fortreiw,  94. 

Convent  valley,  36. 

Convolvulacese,  106,  221. 

Convolvulus  Hysirir,  106,  22 1 .  See  also  Chibrim, 
63. 

—  lanatus,  221. 

—  Schimperi,  221. 
Copophragous  species  of  insectp,  1 16. 
Copper  workings,  116-120. 
Coquand,  160. 

Coral,  65,  66  ;  a  platform  of,  67,  68  ;  a  shelf  of, 
88;  aggregations  of,  134,  135;  red 
organ-pipe  (Tt/ftipofrt),  135;  blocks  of, 
135  ;  137  ;  single-porrd,  138-139  ;  caflts 
of,  139;  141,  143. 

—  A8tra?an,  128,  134,  138. 

—  limestone,  128.  134,  139  140,  142. 

—  Pleistocene  Astrsean,  135. 

—  reef  region,  85. 

—  reefs,  21,  41,  43,  64,  86,  87.  88,  93,  126, 

128,  129,  130,  133,  133-143;  lower 
coral  series,  134-143,  135;  older 
(cavernous  calcareous  limestone),  136  ; 
younger  series,  136 ;  up[)er,  137  ;  an 
old,  137  ;  a  crystalline  coral  hill,  138  ; 
series  of,  138  ;  upper,  138  ;  lower,  138  ; 
age  of,  139,  140  ;  younger,  140  ;  fring- 
ing, 140  ;   absence  of  raised  coral  beds, 

140  ;  older,  140  ;  elevated,  the  oldest 
being  the  highest,  140  ;  a  dead  coral 
reef  imder  a  submarine  living  one,  140  ; 
thicknesss  of,  140-141  ;  true,  141  ; 
basis  of,  141  ;  upraised.  141  ;  and 
sandrock,  junction  of,  141  ;    series  of, 

141  ;  relations  of,  to  the  base.  141-142; 
fringing,  142 ;  deposition  of.  142  ; 
changes  in,  when  they  rise  out  of  the 
water,  142;  older,  143;  Pleistocene 
raised,  143,  151,  177,  236. 

—  reefs,  tUted,  1.37,  138.  140,  142  ;  older,  of 

Miocene  age,  145. 

—  terraces,  138,  143. 
Cornelius  Palina,  prefect  of  Syria,  12. 
Corvus  umbrinus  (raven,  Arabic  ghornb)^  113. 
Cosmarium  Botrytis,  231. 

—  crenatum,  var.  nanum,  231. 

—  lave,  231. 


Cosmarium  Icevt,  var.  sepiefUrumale,  231. 

—  margariiiferum,  231. 

—  Meneghinii,  231. 

—  Nacgdianumj  var.  erenulatum,  231. 

—  subcrenatum,  231. 

—  subpunciulatum,  f.  Icsve,  231. 
Cotyledon  umbiikus,  215. 

Couloirs,  58-59  (smooth  shoote),  60,  61-62,  79. 

Country,  granite.     See  Region. 

( 'rabs  ( Hermit),  64, 88  ;  large,  probably  Orapsns^ 

88  ;   and  food  of,  104  ;  importance  of, 

142  ;  absence  of,  142. 
Crane,  common  {Grus  einerea),  114. 
Crane-like  migrating  birds,  114. 
CVassulacea?,  104,  215. 
Craicegus  aronia,  215. 
CrntcBgus  aronia^  215. 

—  sinaicay  215. 
Oetaceous  age.  Upper,  163. 

—  beds,  235.  237. 

—  fossils,  34. 

—  limestone.     See  Limestone. 

Oosses  visited  annually  by  Russian  and  Greek 

pilgrims,  94. 
Crossidium  Oeheebii,  229. 

—  squamigerum,  23^>. 
Crotalaria,  74.  100. 

—    cegypiiaca^  215.     See  also  Natesh,  63. 
Crotch,  G.  R.,  115,  116. 
Crows,  113. 
Crozophora  obliqua,  225. 

—  tinctoria,  225. 
Cruciandla  ciliata,  216. 

—  ciliaia.  var.  hispidula,  216. 

—  membra naceOf  216. 
Ouciferw,  102,  207-209. 
Crusaders,  the,  13. 
Cryptogamia,  239-230. 

Oystalline  acid  rocks  (holocry8talline\  154. 

—  limestont  (semi-crystalline)  hackly,  137 

138.  161. 

—  rocks  (holocrysttlline),  157,  164,  165 
Crystals,  andalusite,  167. 

—  hornblende.  169. 

—  orthoclaso,  175. 

—  porphyrite,  171,  175. 

—  quartz,  164. 

—  Hcalenohedral,  of  calcite,  132. 

—  tourmaline,  171. 
Cuckoo  {Cuculus  catiorus),  113. 
CucuUaM  shells,  137,  147. 
Cuculus  canorus  (cuckoo),  113. 
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Cueumis  prapkdarum,  215. 
CucarbiUceflB,  104,  215. 
Cupressus  sempervirens,  220, 
CuaaUa  arabiea,  221. 

—  breviHffia,  221. 
Cutandia  mempkUica,  228. 

Cuttle  fish,  a  fisherman  spearing,  66. 
CfdoieUa  K^iizingiana,  232. 
Cymaiopleura  aoUa,  232. 
Cymbella  seoiica  (?),  232. 
Cymodocea  eiliaia,  226. 

—  isofiifolia,  226. 

—  roiundata,  226. 
Cynodon  Dactylon,  228. 
Cyperacee,  227. 
Cyphosoma,  150. 

—  aflF.  majus,  149. 

Cyprcta  shells,  68;  perfect  examples  of,  135  ;  136, 

138,  138-139. 
Cypress  trees,  94. 
Cyttapfu  eandidus,  230. 

I) 

DtBmia  eordata,  var.  tomentoaa,  98, 106,  219.   See 

also  Glayitterai,  100,  106. 
Dafara  {Ipkiana),    59,   (/.  scabra),  67,  69,  (/. 

scabra),  82,  85,  86,  87 ;  92 ;     Dafara 

el  gebel,     101.     See  also  Iphuma  and 

Zafara  el  gebel,  80. 
Daha,  100. 
Dahab,  11,  16,  19,  26,  30,  33,  34,  42,  54 ;   the 

narrow  peninsula  of,  57,  62,  64,  65,  68, 

77.  93. 

—  amphitheatre,  25,  40. 

—  Bay  {or  Kara  Bay),  65. 

—  Wadi,  67. 

Dahem  or  Dehamin  (possibly  Erodium  bryonias- 
fdium),  103.  See  also  Erodium  bryo- 
nuBfolium,  212. 

Dajilat,  Gebel,  85. 

Danthonia  Forakdhlei,  99,  228. 

Darb  el  Dhuba,  78. 

Date  palms.     See  Palms. 

Dates,  gathering  of,  by  the  Emzeina  Arabs,  65, 68. 

"  Dawn  of  Civilisation,"  by  M.  Maspero,  60. 

Dead  Sea,  31. 

Decaisne,  96. 

Decomposition  of  dykes  and  rocks,  87 ;  of 
felspar,  133. 

Defiles,  one  of  the  most  curious  and  fantastic,  52. 

Deir,  Gebel  cl,  21,  36  ;  height  of,  40. 

—  Wadi  el,  94. 


Denialium,  136, 138. 
Deniieula  tenuis,  233. 
Denudation  (in  South  Sinai),  27  ;  eifeots  of,  29  ; 

surface  little  a£Fected  by,  40;    falsite 

partially  removed  by,  49-50;  66,  81, 

127,  151,  176;  marine,  177.    See  also 

Erosion. 
Deposition,  127,  129  ;  of  a  coral  reef,  142. 
Depression,  local,  of  coral  reef,  140 ;   local,  in 

Gulf  of  Akaba,  140 ;  of  a  continent,  153. 
Derawi  {or  Um  Allowi),  Gebel,  21 ;  height  of,  40 ; 

51. 
Derawi— Er-Rogha  ridge,  24. 
Description  of  Eastern  Sinai,  12  ;  general  level, 

38  ;      detailed    topography,    42-96  ; 

striking  features,  45. 
Desert,  a,  in  the  fullest  sense  of  the  word,  1 1 ; 

Eastern,  85  ;  a  desolate  waste,  237. 
Desmidiaceae,  231. 

DetriUl  material,  129,  132,  141,  142. 
Deverra  iortuoMy  216. 

—  triadiata  (T),  195.     See  also  Qasuoh,  105. 
Diabase,  felspathic  constituents  of,  133,  142 ; 

granite    and,    a    platform    of,    151 ; 
spheroidal,  175. 

—  cliff,  a  high,  66. 

—  dykes,  53,  56,  67,  68  ;  cause  variations  in 

the  magnetic  compass,  83;  171,  175. 
Dianihus  lAbanotis,  110. 

—  sinaieus,  210. 
Dialoma  tyulgare,  233. 
DiaUmaeea,  231-233. 
Didymodon  Ehrenbergii,  229. 

—  iophaeeus,  229. 

Diorite,  71.  72  ;  veins  of,  168  ;   176. 

—  dykes.    See  Dykes. 

—  -felsite,  175. 

—  gneissoee  quartz-,  176. 

—  granite,  136. 

—  quart*-,  170,  172,  175. 

—  quartz-biotite-,  172. 

—  rocks  {or  hornblende-syenite-),  159  ;  161. 
Dip  of  strata,  27, 131, 132  ;  drop  of  rift  to  south, 

35 :  of  gravels,  75 ;  of  calcareous 
sandstone,  135 ;  of  beds  of  terrace, 
137;  of  sandrock,  137;  of  sandy 
limestone,  137  ;  of  limestones,  138;  of 
coral  reefs  and  granite,  138;  of  lime- 
stone ridge,  139 ;  of  sandrock,  141  ; 
of  sandy  beds  and  flaggy  granite  rock, 
141 ;  of  CYetaceous  bods,  148 ;  of  sand- 
stone, 150  ;    of  sand-rock,    151  ;    of 
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i^andy  beds,  151 ;  of  sandstone,  152 ; 
of  rocks,  159  ;  of  schists,  167,  168  ;  of 
sedimentary  rocks,  169 ;  of  schista, 
170;  of  schistose  rocks,  173  ;  of  quartz- 
ose  rocks,  174.     See  aUo  Tilted. 

Dipeadi  erythrceum,  226. 

Diplopodia  variolaris,  147,  149. 

Diplotaxis,  100. 

—  acris,  209. 

—  Harra,  162,  209.     See  tdno  Harra,  59,  74, 

76,  82. 
Dipeaceie,  216. 

Diptera  :  flies,  fleas,  and  mosquitoes,  115-116. 
Dislocation,  28,  and  fracture  of  strata,  29,  34  ; 

type  of,  37 :   transverse,  37  ;  cause  of 

the  main  features,  37  ;  160. 
Displacements  of  strata,  32,  33,  37. 
Divide,  transverse,  24-25,  27,  34,  35,  37,  40; 

south  of,  40 ;  50,  55,  62. 
Dokhan  range,  36. 
Dolerite  (bands  of),  83 ;  164 ;   black,  164  ;  veins 

of,  165;   168-169,  171,  173. 

—  dykes,  18  ;  cause  variations  in  the  mag- 
♦    netic  compass,  18,  83  ;   gullies,  23;  26, 

28,  66,  67,  75.  80,  82,  84,  84,  131,  159  ; 
black,  163-164;  magnetic,  168;  169, 
170. 

—  -granite,  166. 
Dolium  shells,  64. 

Dolomitic  alteration  in  limestone,  136,  143. 

Domes,  granite.     See  Knobs. 

Dragon-flics,  54,  74,  89,  91  {LibeUudidas),  115. 

Drainage  systems.     See  Valley  systems. 

Drake,  97  (238). 

Drawings  of  ibex  on  rocks  in  Wadi  Isia,  46  ;  of 
ibex,  camels,  etc.,  on  Hejjaj  rocks,  92. 

Dress  of  Sinai  Arabs,  14. 

Duncan,  147. 

Diinensandstein  of  Hashubi,  131. 

Dwellings  of  Sinai  Arabs.  14 ;  small  ruined 
stone  buildings  in  Qa*a  plain,  46 ; 
a  few  ancient  monastic,  in  Wadi 
Theman,  47  ;  monastic,  in  Wadi  Nasb, 
127,  49;  bee-hive  stone  {nawamh), 
in  Wadi  Nasb,  probably  graves, 
51-52 ;  rectangular  stone,  in  Wadi 
(}nethel,  63;  straw  booths,  65.  Sep 
also  Buildings. 

Dyke  country,  26-28,  40,  41-42,  52,  55,  58; 
region,  84. 

—  hills,  56. 

—  ridges,  28,  58,  63-64,  81,  85,  93. 


Dyke  rocks,  165. 

Dykes,  22,  26-28 ;  determine  mountain  form, 
26,  51  ;  red  and  dark  green,  52 ; 
countless,  of  bright,  varied  colours,  62 ; 
55 ;  parallel.  56,  58 ;  in  the  granite, 
61,  25  ;  parallel,  64  ;  parallel  dolerite 
and  felsite,  66  ;  abundance  of  dioritic, 
quartz-felsitic,  and  granitic.  70-71,  75- 
76,  76.  80,  81  ;  huge,  83 ;  84,  86 ;  de- 
composition of,  87  ;  87, 94, 133 ;  black; 
155,  156,  157,  158;  parallel,  162; 
I>ctrographical  variety  of,  162 ;  pre- 
Ccnonianian,  and  probably  pre-Car- 
boniferous,  163  ;  duplicate  system  of, 
163-1«5  ;  thickness  of,  163-164  ;  trend 
of,  164  ;  abundance  of,  170;  171,  172, 
175,  176,  177,  235,  237. 

—  acid,  169. 

—  andesite,  169. 

—  basic,  159,  163,  165,  169. 

—  basic  felsite,  70. 

—  diabase,  53,  56,  68  ;   cause  variations  in 

the  magnetic  compass,  83 ;  171,  175. 

—  diorite,  70-71,  150. 

—  dolerite,    18 ;     cause    variation    in    the 

magnetic  compass,  18,  83 ;  dolerite 
gulUes,  23 ;  26, 28,  66,  67, 75,  80, 82, 84, 
89,  131,  159;  black,  163-164;  mag- 
netic, 168,  169,  170. 

—  felsite,  22.  26,  28,  48,  66 ;  red,  84,  86 ; 

159;  red,  168 ;  168,  171 ;  red,  172. 

—  gabbro-felsite,  172. 

—  granite,     70-71  ;       microgranitic,     76 ; 

newer  red,  161-162. 

—  hard,  49  ;    two  systems  of,  crossing  one 

another,  51  ;   53,  55,  57. 

—  homblende-felsite,  167. 

—  igneous,  41-42,  45,  162. 

—  porphyrite,  163. 

—  quartz.  74. 

—  quartz-felsite,  70-71,  75  ;  red,  165-166. 

—  syenite,  89. 

—  syenite-felsitc,  74. 

—  See  also  Ridges,  dyke-. 


E 


Eagles,  113. 

Earth-movements,  129  ;   of  700  metres,  132. 

Earthquakes,  action  of,  237-238. 

Eastern  Sinai.    See  Sinai. 

Echincibrisstu,  147,  148  ;  E.,  ef.  anguHior,  148. 
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Ethinomdra  Ineunier,  136. 

Eehinapa  ( T),  101.    See  also  HaRhir,  79,  80. 

—  glaberrimtu,  105,  218. 
Eehinaspermum  sinaicumt  220. 

—  spinoearpum,  220. 
Echinus  verrueidatus,  136. 
EchioehUan  fnUieosum,  220. 
Eehium  hngifolium,  220. 

—  Eauwotfit,  220. 

—  sericeunif  220. 
Economic  notes,  116-125. 
Edomite  occupation,  the,  50. 

Eggidi  plateau,  a  broad  upland  expanse,  54. 

—  Wadi,  drainage,  56. 
Egrets,  88. 

Egypt,  ZitteFs  geological  map  of,  36 ;  cholera 
in,  1893,  44;  the  shores  of,  88; 
Ehrenberg  and  Hemprich's  botanical 
explorations  in,  96. 

Egyptian  fellahs,  a  Bedawi  tradition  concerning, 
78. 

Egyptian  Geological  Survey,  16 ;  and  the  Exo- 
dus, 42  ;  97. 

Egyptian  Government,  43  ;  officials  of,  at  Tor, 
43. 

Egyptian  War  Office.     See  War  Office. 

Ehrenberg  and  Hemprich,  96,  116. 

Ejjibi  plateau,  27  ;  geology  of,  28. 

—  Wadi.  92. 
EkhliB,  Gebel  Um,  25,  39. 
Ekhma,  Gebel  (Gebel  Khasib  or),  51. 
Ekhmim   (?)  (or   Hamima  {Trichodesma  afri- 

canum),    106.      Sec  aim    Trichodesma 

africanum,  220. 
Ekhmoil,  Wadi  Um,  68. 
Ekhmoin  pass,  32. 
El  Ain,  etc.     See  Ain,  etc. 
El,  Wadi,  wells  of  good  water  in,  43. 
Emlaha,  Wadi,  46. 
Emzeina  tribe,  the,  14. 
Enarthrocarpus  strangulattis,  209. 
Enealypla  intermediaf  230. 
Entish,  Wadi,  35. 
Eniosthodon  TempleUmi,  230. 
Enumiah,  Gebel,  86. 
Eocene  beds,  237. 
Ephedra  (data,  var.  Dccaistiei,  220. 

—  alata,  cf.  fragUiSy  229. 
Ephem^rida  (May-flies),  1 15. 
Epidote,  167. 
Epithcmia  alpestri/t,  232. 

—  argus,  231. 


EpUhemia  gibba,  231. 

—  rupesiris,  232. 

—  sorex,  232. 

—  twgida,  232. 
Equisetacen,  229. 
Equiselum  elongatum,  229. 

—  ramosissimum,  /.  Firanensis,  229. 
Er  Rogha.    Sec  Rogha. 

Erdini,  89. 

EremiophUas  (?),  115.     See  a^  Mantis,  70,  87. 

115. 
Ercmobium  of^yi'tiacum,  2tW. 

—  lineare,  208. 

Ergain  (gates  of  H'adi  Yahamed),  79. 
Erigeron  Bovei,  216. 

—  trUobum,  217. 

Eroiium  brt/onurlo"ium,  212.  Sec  also  Dahemi, 
103. 

—  cicuiarium,  212. 

—  glaucaphyllum,  212. 

—  hirtum,  212. 

—  Hussoni,  212. 

• —    laciniatutn,  212. 

—  lacinialum,  var.  pulvcrtUefUum,  212. 
Erosion  less  a  cause  of  the  main  features  than 

dislocation,  37,    129;     in    all    cases 

exceeds    deposition,    133.       See  also 

Denudation. 
Enfthrcea  ramosissima,  221. 
Erythrean  fauna,  177. 
Es  Senned.     See  Senned. 
Escarpment,  Cretaceous  limestone,  27,  28,  31, 

146. 
Esherat,  Gebel  Abu,  height  of,  68. 

—  Wadi  Um,  76. 

Eth  Thebt,  Gebel,  an  Ordnance  station,  16;  20, 
21  ;  22  ;  ascended  first  by  Mr.  Holland, 
23;  30,  39,  40,  41,  43,  47,  50,  72. 

—  Thebt,  Wadi,  20.  24,  47,  48. 

—  Theman,  Gebel,  20. 

—  Themila,  Gebel,  69. 

—  Themnin,  Gebel,  20. 

—  Themnin,  pass,  47. 

—  Themnin,  Wadi,  35. 
Ethmemia,  Gebel,  76-77. 

Ethmid,  Gebel,  21,  22  ;  probably  as  yet  uncon- 
qucred,  23  ;  39,  50. 

—  Wadi,  30,  69,  72-73  ;  one  of  the  wildest 
spots  in  the  Peninsula,  72. 

Ethmiemat,  Wadi,  75. 
Ethmoi,  Gebel,  73. 

—  Wadi,  72-73. 
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Ethnarbi  {or  Jerjir),  Gebel,  21  ;  not  previously 
ascended,  23  ;  31, 39, 82, 83  ;  the  long 
ridge  of,  83. 

Eudadium  verticillaium,  230. 

Euphorbia  Chamapeplus^  var.  sinaica,  225. 

—  comuta,  225. 

—  obovata,  225. 

—  Pep^M,  226. 

—  terracinOf  var.  j/ro«iaUi,  225. 
Euphorbiacese,  225. 

Exodus,  study  of  the,  42. 
Exogyra  africana,  149. 

—  flabellatat  absence  of,  149. 

—  olisiponensis,  147,  148,  149. 

—  suborbiculata,  absence  of,  149. 


F 


„  Facias  Mesog^en,"  149. 
Fagonia,  78,  104. 

—  arabica,  213. 

—  Rruguieri,  213. 

—  cistoidfs,  213. 

—  cretica,  213. 

—  glviinosa,  213. 

—  moffw,  213. 

—  myriacanthaf  213. 

—  sinaica,  213. 
Faraetia  (ggyptiaca,  208. 
Fasciolaria  shells,  68,  137. 
Fault-valleys,  145-146. 

Faults,  29  ;  producing  main  chain,  29 ;  and 
fractures,  29;  32-37;  step-faulting, 
33 ;  a  trough-fault,  34 ;  drawn  by 
Hull,  37;  transverse,  .37;  89,  90,  91, 
92;  step-faulting,  92;  faulting,  126, 
131,  138;  an  important  longitudinal 
fault.  145  ;  fault  or  rift  action,  146  ; 
faulting,  146,  151  ;  152;  faulting,  170, 
236-237. 

Fauna,  111.     ^Sce  a/«o  Fossils. 

Features,  striking,  of  the  Peninsula,  45. 

Felis  leopardus  (leopard,  Arabic  niwr).  111.  See 
also  Leopards. 

Fellahs,  Egyptian,  a  Bedawi  tradition  concern- 
ing, 78. 

Felsite  (dark),  26-27,  28;  Nubian  sandstone 
between,  35 ;  partially  removed  by 
denudation,  49-50  ;  61 ;  bands  of,  83  ; 
132;  or  andesite  capping,  165;  174, 
175,  175-176,  176. 


Felsite  boulders,  67,  132. 

—  diorite-,  176. 

—  dykes,  22,  26,  28,  48,  66;    basic,  70; 

quartz-,  70-71  ;  syenite-,  74  ;  quartz-, 
75  ;  red,  84, 86  ;  159,  red  quartz-,  16&- 
166  ;  hornblende-,  167  ;  red,  168  ;  171 ; 
red,  172. 

—  hills.  32,  51. 

—  hornblende-,  173,  175. 

—  mica-syenite-,  168-169. 

—  mountains,  28. 

—  quartz-  (boulders  of),  45;  70,  72,  157-168, 

164,  164-165;  absence  of,  166;  174, 
175,  176. 

—  red,  28,  64.  170.  171. 

—  region,  138. 

—  rocks,  59,  75,  166.  • 

—  spherulitic,  74. 

—  syenite-,  74. 

Felspar,  45,  66,  130  ;  in  diabases,  133  ;  decom- 
position of,  133  ;  grains  of,  in  massive 
limestones,  135  ;  red,  144  ;  white,  164  ; 
156,  156,  157  ;  dark  rod,  161  ;  red, 
163;  much  altered,  174;  altered, 
175. 

—  orthoclaae-,  164,  172. 

—  plagioclase-,  171-172,  172.  175. 

—  porphyritic,  162,  164,  165. 

Fera  el  Adhal,  24,  25,  30,  39  ;  remarkable  basin 

of,  50,  69. 
Ferani,  Gebel,  height  of,  59-60. 

—  range.  24,  25,  26  ;  geology  of,  26  ;  felsite 

hills  of,  32 ;  39,  40,  57,  58,  59-62  ;  one 
of  the  finest  mountain  masses,  59; 
five  ascents  of,  69  ;   61,  62.  67. 

—  volcanic  series,  174. 
Feringhi,  Gebel  el,  49. 

Ferns,  Maidenhair  {Adiantum  CapUlus  Veneris), 
1 1 ,  46.  80,  99,  107.  See  also  AdiarUum 
Capillus-Vtneris,  229. 

Ferro-magnesian  silicates,  173. 

Ferruginous  bands,  138,  141,  151. 

—  beds,  121,  146,  150. 
Ferruginous  limestone,  90,  147. 

—  ochre,  129. 

—  sands,  Nubian,  130. 

—  sandstone.     Sec  Sandstone. 

—  series,  92. 

—  slag,  119. 

—  strata,  containing  much  salt,  137. 
Fersh  (a  broad  expanse),  58,  61,  75  ;  many,  82. 
Fersh  el  Gasab,  etc.     See  Gasab. 
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Fmh  Sheikh  el  Arab,  Gebel,  an  Ordnance 
station,  16, 20, 21;  a  central  watershed, 
24,  25 ;  height  of,  30  ;  41,  48,  40,  00. 

Fenda  tinaiea,  105,  216.    See  also  Shomer,  105. 

Fiooidett,  215. 

Fku§  carka,  var.  rupeHris,  225. 
—    pseudo-Syeamorus,  225. 

Fig,  wild  or  Lassaf  {Capparis  apinow),  60,  62, 
63, 60, 70. 01, 102.  See  also  Capparis 
spinosa,  08,  00,  102,  200. 

Figari,  00,  237. 

Filago  spathvlata,  var.  proslrata,  217. 

Filices,  107.     See  also  Pteridophyta,  220. 

Fish,  a  remarkable,  66  ;  bluo-coloured,  88. 

Fjords,  marine,  ponded-back  lakes  or,  120. 

Fleas,  115. 

Fleets,  the,  of  years  gone  by,  88. 

Flies,  115.  See  also  Dragon-flies,  54,  74,  80,  01, 
115;  aiuf  May-flies.  115. 

Flora  of  Eastern  Desert,  resemblance  of,  to  that 
of  Sinai,  07-08 ;  mountain,  100-101  ; 
streaming  of,  101,  108;  of  Sinai, 
108.  See  also  Botanical  notes ;  and 
Plants. 

Fold,  an  anticlinal,  33  ;  folds,  146. 

Folding,  33,  02,  160,  161, 168,  170. 

Food  of  Sinai  Arabs,  14,  82.  102.  104,  107. 

Footpaths,  24. 

Foraminifera,  fragments  of,  130. 

Forskahlea'tenaeissima,  225.  See  also  Lassag, 
100. 

Fossils  (Cretaceous),  34;  absence  of,  130; 
marine,  absence  of,  132;  badly  pre- 
served,  137 ;  absence  of,  137,  138 ; 
130;  absence  of,  143  ;  Pleistocene,  145; 
Cenomanian  fauna,  147  ;  fomiliferous 
beds,  147,  150;  identifiable,  absence 
of,  150 ;  absence  of  organic  remains, 
152 ;  rare  presence  of  marine  shells, 
153 ;  fossil  trees  and  leaves,  153  ;  ab- 
sence of,  176;  Upper  Cenomanian 
fauna,  177  ;    Erythraean  fauna,  177. 

Fourtau,  M.,  136,  140,  152-153. 

Foxes  apparently  absent,  112. 

Fraas,  Professor  Oscar,  07,  127,  154,  236. 

Fracture,  gigantic,  177. 

Fractures,  dinlocation,  and  faults,  20;  trans- 
verse, and  watershed,  relation  of,  20  ; 
transverse,  37,  73  ;  \(\S. 

FragUlaria  capucina,  233. 

Francauria  crispa,  271. 

Frost-bite,  23,  70. 


Fnchs,  Th.,  publication  by,  143-144. 

Fumaria  parviflora,  207. 

Fumariaceae,  207. 

Funanacee,  230. 

Fungi,  280. 

Fungia,  several  species  of,  138;    F.  dentigera, 

F.  scruposa,  and  F.  phcunaria,  138 ; 

138-130. 
Furka  pass,  70. 


0<tgea  reticulata,  var.  tenuifolia,  226. 
Oahaza  Bay,  probable  cause  of,  65-(^6. 
Galeodcs  especially,  Solifuga:  (false-spiders),  1 15. 
Galium  Decaisnei,  216. 

—  sinaieum,  216. 

—  tenerum,  210. 

Galool  {Zygoph^um),  87.     See  also  Zygophyllum^ 

64,  101,  104,  213. 
Garnet,  130 ;  brown-red,  171 ;  173. 
Gasab,  Fersh  el,  25,  78. 

—  Wadi,  71,  78. 
Oasparinia  degans,  230. 
Gasr,  Wadi,  55. 

Gasteropods  (casts  of),  135,  136  ;  138  ;  casts  of, 

130;  141. 
Gattar  range,  36. 

Gault,  greensand,  etc.,  in  Europe,  153. 
Gasala  ranges,  60. 
Gazelles  (tracks  of),  48 ;  77  :  absence  of,  85 ; 

food    of,    107 ;    the    Dorcas,    Arabic 

ghazoL,  112. 
Gazuch  (something  like  carrot),  100. 
Gebel  Aad,  etc.     See  Aad,  etc. 
Gebila,  Wadi,  26,  77. 
Genaui,  Gebel,  25,  30  ;  height  of,  71  ;  75,  78. 

—  plateau,  30. 

—  Wadi,  78. 
Gensler,  Dr.  Fr.,  110,  120. 
Gentianaceae,  221. 

Geographical  exploration,  previous,  in  Eastern 

Sinai,  14-16. 
Geographical  Society,  the  Royal,  Journal  of,  by 

Rev.  F.  W.  Holland,  error  in,  liJ,  30. 
Geography  of  Eastern  Sinai,  12,  14-16,  10-42. 
Geological  composition  influences  feature,  26, 28. 

—  map  of  Egypt,  ZittePs,  36  ;  of  the  Penin- 

sula, Walther'8,  131. 

—  Museum  of  Cairo,  110. 

—  problem,  a  difficult,  230. 

—  structure,  diversity  and  complexity  of, 

29,  32-34.  156. 
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Geological  Survey,  Egyptian,  16. 

—  Survey  of  the  Peninsula  of  Sinai,  12,  16, 

97. 
Geraniacese,  103,  212. 
Gerat,  Wadi  Um,  30,  69-71,  70,  72. 
G«raui,  Gebel,  39  ;  height  of,  39.  70;  72. 

—  Wadi,  70. 
OerbUlus  pyrargus,  1 12. 
Getheeb,  80,  101. 
Geyra,  Wadi  Um,  64. 
Oharandel.  Wadi,  15,  95. 
Gharbi.  Wadi,  96. 

Ghargad  {Nitraria  retusa),  64 ;  {N.  tridentata  or 

retusa,  104). 
Ghassah  (Otasiegia),  63,  80  (O.  Sckimperi),  107. 

See  also  OtosUgia,  70,  82,  100,  223. 
Ghazlani  Bay,  87,  88. 
Ghim,  Wadi  el,  69. 
Ghirat,  Um,  terraces,  127. 
Ghirat,  Um,-Um  Rachal  system,  35. 

—  W^adi  Um,  an  important  artery,  54,  55. 
Ghirsh,  Abu,  plateau,  28. 

Gharbi  chain  (or  Arabi  range),  76. 
Glacial  period,  the,  127. 
Glaciers,  former,  127  ;  traces  of,  236. 
Glass,  manufacture  of,  124. 
Oiaucium  arabicum,  207. 

—  grandifiorum,  207. 

Glayitterai,  100  ;   possibly  a  Dannia,  106.     Se^ 

also  Damia,  98,  106,  219. 
Glens,  48  ;  tributary,  52  ;  58. 
aiinus,  sp.  (lepetha),  103,  211. 
Olobiconcha  ponderosa,  150. 
Oloiularia  arabica,  222. 
Globulariese,  222. 
Olocochotrichia  indica^  231. 
Gnai,  Gebel,  25,  26  ;   height  of,  62-63  ;   of  pink 

colour,  63  ;  range,  67. 

—  Wadi,  34  ;   amphitheatre  of,  02-67  ;  63. 

—  Wadi  El  Atshan  (thirsty),  (i3,  64. 

—  Wadi  El  Rean  (plentiful),  63,  67. 
Qnaphalium  pidvinatum,  217. 
Gnathel,  Wadi,  75. 

Gneiss,  52,  67  ;  red  and  grey,  67,  68  ;  70,  71,  72, 
141,  142,  157,  159  ;  grey  and  rod,  159  J 
160,  161,  162,  164,  167,  168,  170,  171, 
172  ;  almost  schistose  and  hornblendic, 
172  ;  173. 

—  biotite-,  67,  71  ;    boulders,  132  ;    rocks, 

154,    155,    156,    157,    158,    168,    175, 
176. 

—  granitoid,  70,  164,  167,  168. 


Gneiss  homblende-biotite-,  159. 

Gneissose  country,  73  ;  area,  74 ;  district,  95. 

—  hills,  46,  74. 

—  mica-schists,  167. 

—  mountain  ranges,  74. 

—  quartz-diorite,  176. 

—  rocks,  70,  (161),  165,  166. 

—  schists  :  semi-gneissoee,  170. 

—  slopes,  granite  or,  89. 

—  syenite,  171. 
Gnetacese,  229. 
Gnethel,  Gebel,  63. 

—  Wadi,  63. 
Goats,  80. 

Gold  mines,  none  discovered,  116-117;  gold 
widely  distributed  in  the  rocks,  117. 

Oamphocarpus  fruticosus,  99,  219.  See  aUo 
Hargel,  58,  70. 

—  .sinaicus,  219.     See  also  Hardjel,  105. 
Oomphonema  dichotomum,  253. 

—  intricatum,  233. 

—  tenelium,  233. 
Qoniastrofa  favus,  136. 
Ooniopygus  Menurdi,  149. 

Gorges,  20,  27,  30,  40  ;  deep,  narrow,  41 ;  45, 46  ; 
sinuous,  50  ;  deep  and  rock-bound 
gorge  of  Wadi  Nasb.  53  ;  wiW,  66,  57  ; 
rocky,  61  ;  granite,  62 ;  numerous 
small,  66 ;  cut  out  of  granite,  75  ;  a 
magnificent,  94. 

Graminese,  107,  227-229. 

Granite.  21,  23,  24  ;  isolated  patches  of,  27 ;  29, 
32,  33,  34,  50.  52  ;  soft,  57  ;  68,  59,  61; 
red,  63:  66,  67,  71,  72;  granitic  de- 
trituH,  72,  75;  gorge,  75 ;  78,  80 ;  a 
tongue  of,  89;  89,  91,  94,  128;  red, 
129-130,  130;  a  floor  of,  131  ;  131-132, 
133,  134;  small  blocks  of,  136; 
Fandy  granite  beds,  137  ;  137,  138  ;  red, 
142  ;  146  ;  and  diabase,  a  platform  of, 
151 ;  152  ;  coarse,  154  ;  red,  154,  156  ; 
155-156;  red,  156;  coarse.  157; 
coarse  red,  158 ;  160 ;  red,  161,  162 ; 
veins  of,  164 ;  165 ;  changes  towards 
contact  with,  167-173,  167  ;  really  a 
gneiss,  167;  169;  red,  171,  172,  173, 
174,  175  ;  and  its  allies,  176  ;  red,  176, 
177. 
Granite  basins,  54,  82. 

—  biotite-,  70,  72 ;  diorite  or,  74 ;  84,  131, 
156, 158  ;  -cement,  166  ;  168 ;  porphy. 
ritic  grey,  almost  a  syenite,  174  ;  175. 
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Granite  blocks,  52 ;  slabs,  51-52. 

—  bouldm,  45, 52, 67, 78, 81 ;  red,  132, 137. 

—  cliffs,  34,  35  ;  red,  58,  03. 

—  diorite-,  etc.,  a  pebble  bed  of,  136. 

—  dykes,  70-71  ;  microgranitic,  75. 

—  gneissose,  154. 

—  gneissose  biotite-,  155. 

—  graphic-,  156-160. 

—  gravels,  75,  141. 

—  hills,  40  ;   hillocks,  49,  50  ;   foothills,  52, 

62,  64  ;  foothills,  66,  69  ;  granite  and 
echistose,  69 ;  75,  78,  84  ;  and  knolls^ 
85  ;   93,  95  ;  sides  of,  140,  146. 

—  hornblende-,  84,  141,  142,  154,  157.  158, 

172,  174,  175. 

—  homblende-biotite-,  172. 

—  knobs,  29,  80  ;  domes,  81,  84. 

—  -magma,  168,  169,  173,  174. 

—  masses,  33,  40,  71,  92,  160  ;  coarse,  175. 

—  micaceous,  156,  166. 

—  mountains,  29  ;   peaks,  46,  51  ;   overlaid 

with  schists,  74;  76,  82  ;  peaks,  92;  165. 

—  pebbles,  131  ;  red,  137. 

—  pUlars,  29,  84. 

—  plateaux,  24,  27,  28,  57,  86,  89  ;  Nubian 

sandstone  on,  151-152. 

—  quartz-felspar-,  155. 

—  quartz-orthoclase-,  165. 

—  quartzose,  67  ;  red,  155  ;    158. 

—  quartzose  biotite-,  157,  167. 

—  quartzose  hornblende-,  68. 

—  ranges,  32,  33,  34,  37,  63,  69,  72,  78,  90, 

146. 

—  region,  28-29 ;  country,  73,  77  ;  78,  79  ; 

country,  84,  87  ;  132  ;  a  light-coloured, 
155  ;  a  granitic  kernel,  160  ;  162. 

—  ridgto,  32,  36,  45;    boulder-strewn,  60. 

62,  76. 

—  rocks,  33,  40,  59,  128,  138 ;  flaggy,  141. 

—  slopes,  33,  44,  55,  59  ;  steep,  66 ;  77,  81, 

85  ;  or  gneissose,  89  ;  90,  163. 

—  walls,  44  ;  high,  57. 
Granitoid  gneiss,  167,  168. 

—  schists,  167. 
Granophyre,  174-175. 
Granulite,  156,  169. 

Orapeus  ( ?),  large  crabs,  88.     See  also  Crabs. 

Gravel,  45 :  thick  beds  of,  56 ;  gravelly 
channels,  58  ;  126,  128 :  cemented  by 
calcite,  132  ;  gravels  everywhere  boar 
evidence  of  elevation,  133  ;  must  be  of 
late  origin,  133. 


Gravel  cliffs,  43-44,  55. 

—  plateaux,  85,  129,  134. 

—  ridges,   affecting  drainage,  15,  31 ;   59, 

61,  82,  84,  85,   128;  with  boulders, 
132. 

—  terraces,  26,  46 ;  precipitous,  51  :  54,  57> 

61,  67,  77,  80.  126. 

—  valleys,  82  ;  upland,  83,  84. 
Gravels,  boulder-.  66. 

—  granitic,  75,  141. 

—  igneous,  long  ridges  of,  131. 

—  manganiferous,  121,  137. 

—  manganiferous  pebble-,  129-130. 

—  pebble-,  travertine,  etc.,  126-133  ;  pebble 

gravel  cliffs,  127 ;  132,  135. 
Great  Rift  valley,  31. 
Greensand,  gault.  etc.,  in  Europe,  153. 
Orewia  pojndifolia,  212. 
Orimmia  alpicola,  230. 

—  anodon,  230. 

—  sinaica,  230. 
Grimmiace«e,  230. 

Grits,  27  ;  white,  90,  91,  92 ;  151,  156 ;  meta- 
morphosed, 157  ;  167,  168,  172,  173, 
174. 

Grote,  Dr.,  two  photographs  by.  19  ;  constantly 
travelling  in  Sinai,  52 ;  meeting  of,  in 
Wadi  Nasb,  52. 

Or  us  cinerea  (common  crane),  1 14. 

Qryphaa  vesiculosa,  149. 

Guides,  our,  18,  19,  47. 

Gullies  (dolerite-),  23  ;  steep-sided,  44  ;  boulder- 
strewn,  51,  60;  deep.  73;  filled  with 
boulders,  74  ;  deep,  75  76  ;  boulder- 
strewn,  76;  80;  bouldep-.  80,  82; 
wide,  87  ;  sandy,  92  ;  boulder-,  93  ; 
131,  162  ;  boulder-strewn,  169. 

Gum  vian,  sweet  and  transparent.  95 ;  or 
manna,  103  ;  gum  of  Acacia  trees,  104, 
124. 

Gunna.  Gebel.  24,  31,  90. 

—  pass,  34. 

—  plateau,  28  ;  escarpment,  90  ;  height  of, 

90. 
Gura,  Wadi,  54,  55,  89  ;   the  magnificent  gorge 

of,  94. 
Gurdi  (Ochradenus),  57  ;  bushes  of  (O.  baccaius), 

77.     See  also  Ochradenus,  100 ;    and 

O.  baccaius,  98,  102,  109. 
Guma,  Gebel,  59. 

—  pass,  34. 

—  Wadi,  34,  58. 
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Guyot,  Herr,  photographic  material  by,   19; 

his  two  acieAtific  expeditions  to  Sinai, 

19  ;  a  collection  of  insects  being  made 

by.  97. 
Offfnnarrhena  micrantha,  217. 
Oymnocarpus  (?),  101-211.  5e€ a/«)  Jeradeh,  101. 
-.    decander,  98,    103;    (?),   211.     See  al^ 

Jeradeh,  98,  103. 

—  fruticosuSy  211. 
Gypseous  hills,  95. 

—  marls,  90,  137.  141. 

—  sandrock,  137,  141. 
Oyroweisia  Aaron  is,  229. 

—  Mosis,  229. 
Oypsophila,  72. 

—  degans,  210. 

—  hirauta,  var.  alpina,  210. 

—  Rokejeka,  103,  210. 


II 


Habba,  Wadi  Abu,  93. 

Habshi,  Gebel,  24 ;   geolog}-  of,  20,  40 ;   origin 

of,  51,  94. 
Hadid,  Gebel,  49,  69. 
Haduda,  Wadi,  92. 
Haematite.  164. 
Hagar-Arras  valley,  35. 
Haid  Merzega  pass,  a  very  easy  passage,  55. 
Hail  recorded  once  in  February,  17. 
Haimar,  Gebel,   10,  21  ;    previously  fualed  by 

some  unknown  traveller.  23:  26.  37.  39. 

41,75,84,85,  86. 
Halefia,  Gebel,  21,  22  ;   probably  as  yet  uncon- 

quered,  23;30,  39,  50,  71.72. 
Haliotia,  136. 
Halla.  Gebel  {or  Gebel  Urn  Aleg).  height  of,  59- 

60. 
Halocnemum  atrohilaceum,  224. 
Halodula  uninervitt,  226. 
HalophUa  stipulacea,  226. 
Haloxylon  articulatnm,  224. 

—  Schwrinjurihii,  lOl,  H>7.  ItW.  224.     See 

also  Rimth,  57.  59.  67,  92  note. 
Hamar,  Gebel,  21,  26  ;   over  1,220  metres  high, 

31. 
Hamima,  or   Ekhmim  (?)  {Trichodrsma  africa- 

warn.)     106.       A^te    aino    Trichodesma 

nfricanum,  220. 
Hammam-Lij  rift,  34. 

—  Seyyidna  Musa.  Grebel,  43. 

—  Wadi,  34,  57. 


Hamr,  53  (Anabasis  sdigera),  49,  60,  72,  75.  See 
also  Anabasis  setigera,  85,  100,  101, 
107,  108,  225. 

Hamra,  Fersh  el,  58,  61. 

—  Gebel.  55,  59,  73,  76-77,  81,  83. 

—  Wadi,  56,  63,  127-128. 
Handar,  Gebel.  69. 
HaplophyUum  tuberctUaium,  213. 
Harag.  Wadi  Um,  60,  61. 
Harasi,  Gebel,  56,  73. 

Harba,  Abu,  range.  36. 
Harban.  Gebel,  53. 

—  groove,  54. 

Hardjel,  highly  scented  {Oomphoearpus  sinaieus) 

105.     See  also  Oomphoearpus  sinaieus, 

219. 
Hardwick,  S.  T.,  23. 
Haremlan,  a  toothache  remedy,  94. 
Hares,  58,  83  ;   hare  (presumably  Lepus  sinaiti- 

cus),  112. 
Hargel  bushes  {Oomphoearpus  fruiieosus),  58,  70. 
See  also  Oomphoearpus  fruticosus,  99, 219. 
Hargel,  Wadi  Um.  58. 
Hargus,  Wadi,  35. 
Harra,  59  {Diplotaxis  Harra),  74,  76,  82.     See 

also  Diplotaxis  Harra,  162,  209. 
Hash.  Gebel  Um  {or  Gebel  Sabbagh),  21,  23.  24. 

—  Wadi  Um.  24. 
Hashim,  Gebel  Um,  69. 

Hashir.  thistlelike,  79  {Eehinops),  80.  See  aUo 
Echinop<t,  101,  105,  218. 

Haahubi.  Wadi,  24,  31  :  pass  of,  44  ;  87,  88. 

Hazeroth,  12. 

Hebran,  Wadi.  11.  41  ;  the  road  through.  43; 
the  relatively  luxuriant  valley  of, 
44  ;     a  running  stream  in,  44,  95. 

Hedemia,  Gebel,  87. 

—  Wadi,  86-87  ;   terminates  in  a  semicircu- 

lar bay,  87. 
Hedjan,  Gebel  el  Gimal,  89. 
Heights  of  mountains  and  hills,  determination 

of,   16-17,   38;   ascent  and  heights  of 

various,  38  44K 
Hejjaj,  a  group  of  rocks,  92. 
Helianihemum  kahiricum,  210. 

—  Lippiiy  Y.  micranthum,  210. 

—  Sancti-AntDnii,  210. 

—  ventosum,  210. 

—  vesicarium,  210. 
Heliotropium  Arbainense,  219. 

—  luteum,  219. 

—  persieum,  220. 
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Hdiotropium  undtdatum,  320. 
Helvetian  period,  the,  145. 
Hemiaster  cvbicus,  149. 

—  Heberti,  147. 

—  paeudo-Fourneli,  149. 

—  scutiger,  149. 

Hemprich,  Ehrenberg  and,  96,  116. 

Henniker,  238. 

Hermit  crabs,  64  ;   and  food  of,  1(>4. 

Hermits,  dwellings  of,  12. 

Hemiaria  hemistcmon,  211. 

Herons,  88. 

Heterocentrotus,  66;  (Echinometrid  sea-urchins^, 

135,  142. 
Heierodiadema  libycum,  147,  149. 
Heierosieginay  146. 
Heyala,  Gebel  el,  89. 
HezaMma,  Gebel,  height  of,  40  ;   its  fine  summit 

of  almost  Matterhom-Hke  aspect,  51, 

53. 

—  Wadi,  a  small  valley,  51  ;    its  junction 

with  Wadi  Nasb,  52. 

Hibiacus  ovcdifolius,  212. 

••  High  places  '*  of  the  ancient  inhabitants,  60. 

HilUsystem,  the  main,  45,  51  ;  hill-country,  92- 
93  ;  the  central  hill-system,  158. 

Hills,  mountains  and,  visited  for  the  first  time 
25  ;  steep  slopes  of,  32  ;  metamorphic, 
34  ;  foothills,  40,  41  ;  hill  masses  and 
height  of,  41  ;  steep-sided,  42  ;  strified 
with  red  and  green  bands,  45  ;  a  semi- 
circle of,  48  ;  range  of,  48  ;  foothills, 
49 ;  a  dark,  confused  mass  of,  50 ; 
parallel  to  the  valley,  51  ;  flat-top|ei, 

51  ;  low,  51  ;  names  of,  given  from  the 
valleys,  53,  55  ;  bold,  56 ;  undulating, 
61  ;  of  a  threefold  character,  67  ;  bare, 
76 ;  foothills,  77,  78  ;  low,  78  ;  bare, 
81  ;  82  ;  low  dyke- foothills,  83  ;  of  the 
African  wilderness,  83 ;  foothills,  84  ; 
84,  86  ;  yellow,  87  ;  sand  on  sloi)es  of, 
87  ;  pink,  94,  130,  141  ;  yellow,  145  ; 
of  Sinai,  triple  rock  division  in,  154- 
155 ;  ranges  of,  156 ;  foothills,  158, 
159 ;  facing  the  sea,  159 ;  foothills, 
162  ;   low,  172  ;   foothills,  174. 

—  gneLssieee,  46,  47,  158. 

—  granite,  40  ;   hillocks,  49,  50  ;    foothills, 

52  ;  62,  64  ;  foothills,  66,  69  ;  granitic 
and  schistose,  69 ;  75,  78,  84 ;  and 
knolls,  85,  93,  95  ;  sides  of,  140  ;  146. 

—  gypseous,  95. 


Hills  igneous,  126-127  ;  region  of,  128  ,  131 , 
142  ;  ranges  of,  146. 

—  limestone  (green),  28  j  40,  88. 

—  sandstone    (outliers),    27,    28 ;     white 

Nubian,  34  ;  40 ;  white,  57  ;  knolls  of 
Nubian,  89  ;  hillocks,  89. 

—  schistose,  11,  12,  26-27;    granitic  and, 

69,73;  ranges,  73,  77. 

Hirundo  ruMica  (common  swallow),  113. 

History  (early)  of  Eastern  Sinai,  12  ;  summary 
of,  176-177 ;  previous  literature  of, 
235-238. 

Holland,  Rev.  F.  W.,  12  ;  his  map  and  descrip- 
tion of  the  greater  part  of  Sinai,  15  ; 
16,  22,  23,  52,  67,  69,72,  118,  120. 

Holocrystalline  acid  rocks,  154. 

—  rocks,  164,  165. 
Holoschcenus  australiSf  227. 
Holosteum  linifiorum,  211. 
Hooker,  Sir  J.,  96. 
llordeurn  murinutnt  229. 
Hormadjan,  Gebel,  39,  46,  47,  48. 
Hornblende  (crystals  of),  83  ;   dark  gre?n,  154, 

(158),  160, 161,(163),  166, 167  ;  crystals 
of,  169;  172,  173,  174,    176. 

—  -biotite-granit?,  172. 

—  -felsite,  173,  175,   ;  dykes  of,  167. 

—  -granite  (quartzose),  68;  84,  141,  142,  161, 

157,  158,  172,  174,  175. 

—  -schist,  70,  157.  167,  168,  170,  172. 

—  -syenite  rocks  {or  diorite),  159. 

"  Homfels,"  rock  of,  166  ;   beds  of,  167  ;    fine- 

grained,  168,  1(>9 ;   Khallat-,  170. 
Hotham,  100. 
Hudera,  Ain  el,  12  ;  well  of,  12,  27,  33  ;  oasis  of. 

91  ;  92. 
Hudera,  Gebel  el.  28,  90. 

—  plain,  27. 
_     Wadi  el,  91. 

Hudr,  Abu  Merai,  18. 

Hull,  Professor  E.,  faults  drawn  by,  37;  164, 235- 
236. 

Hume,  Dr,  W.F.,  79-80,  84-85,  97.  118-119; 
Barron  and,  **  Miocene  Rocks  in 
Eastern  Desert,"  1902,  by,  144  ;  "Geo- 
log>'  of  Eastern  Sinai,  1904,  by,  144- 
145. 

Humr  —  Eth  Thebt  pass,  47-48. 

—  Gebel,  30;  not  yet  ascended,  39;  71; 

range,  72. 

—  pass,  72. 

—  Wadi,  24,  30,  47.  69,  71-72. 
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Hussein  Abu  Hassan,  19. 

Hussonia  uneata,  209. 

Huthera  plain,  27. 

Hysenas,  78  ;  Hycena  titriata,  Arabic  dubJia,  1 1 2. 

Hydradephaga,  116. 

Hydrocharidaceae,  226. 

Hydrodictiaceae,  231. 

Hymenoptera  :  hornets  and  ants,  110. 

IJyoscyamus,  56,  70.     See  also  Sekheraii,  100. 

—  albus,  var.  rcpandus^  221. 

—  boocanus,  221. 

—  muiicus,  221. 

—  pusiUus,  221. 
Hypecoum  pendulum,  207. 
Hypericineae,  212. 
Hypericum  sinaicum,  212. 

Hyphotne  thebaica,  225.     Ste  also  Palm  trees. 
Hypnacese,  230. 

Hypsometer  for  determining  heights,  16-17,  38. 
Hyrax,  skulls  of,  47. 


Ibex,  drawings  of,  on  rocks  in  Wadi  Isla,  46 ; 
several  seen,  48  ;  49  ;  skeleton  of  an, 
51  ;  54,  62  ;  a  young,  62  ;  64 ;  abun- 
dant on  Gebel  Genaui,  71,  and  in  Wadi 
Kyd,  73,  and  in  Wadi  Ethmiemat,  75  ; 
bones  and  horns  of,  78,  82 ;  absence 
of,  85  ;  drawings  of,  on  Hejjaj  rocks, 
92  ;  food  of,  98  ;  ibex  {Capra  nttbiana), 
Arabic  tdel,  1 12. 

Ibrahim  KhaHfa,  18. 

Idumean  (Nabathean  or)  inscriptions,  12. 

Ifloga  spicata,  217. 

Igneous  dykes,  41-42,  45,  162-163. 

—  fragments,  134. 

—  gravels,  long  ridges  of,  131. 

—  hills,  126-127  ;  region  of,  128  ;  131,  142  ; 

ranges,  146. 

—  magma,  an,  changes  in  rocks  by  the  in- 

trusion of,  165-172  ;  165,  170. 

—  region,    162  ;   detaUed  structure  of,  239- 

244. 

—  rocks.    See  Rocks. 
Ikri,  Gebel,  28. 

Illustrations,  the,  source  of,  19;    of  the  Pola 

Expedition,  86. 
Imperata  arundinacea,  227. 

—  cylindricay  227. 
Indigofcra  arabica,  215. 


Inhabitants,  the,  honest  charatJter,  and  dwell. 

ings  off  13.;   food  and  dress  of,  14 ; 

ancient  "  high  places  "  of,  60. 
In.srription.<<,  Nabathean  (or  Idumean),  12;  no 

Egyptian,  12 ;  Nabathean,  60 ;  recent> 

m,  92 ;  at  Sarabit  el  KKadim,  etc., 

119-120.     . 
Insoetfl,  a  collection  of,.. being  made  by  Herr 

Guyot.'   97;      orders    of,     115-116; 

170,000    specimens  of,    collected    by 

M.  Ch.  Piochard    de  la  BrOlerie    in 

Syria  and  Palestine,  116. 
Insect.s,  leaf-  {MarUidcB^  115.    See  also  Maniie, 

70,  87,  115. 
Insolation,  intense  action  of,  237. 
Intelligence  Department,  13. 
Intermixture  of  scenic  features,  27. 
Intda  glutinosa,  217. 
Invertebrates,  114. 
Iphiona,  69,  80,  84,  100,  101. 

—  funiperifolia,  217. 

—  scabra,  64,  76,  98,  99,  101,  106,  108,  217. 

See  also  Dafara,  59,  67,  69,  82,  86,  86, 
87,  92,  101 ;  and  Zafara  el  Gebel,  80. 

Iron  ore,  49  ;  analyses  of,  122,  123 ;  magnetid, 
49-50. 

Irrigation,  primitive  system  of,  91. 

Isambert,  ChAuvet  and,  238. 

I  satis  microcarpa,  218. 

Isla,  Wadi,  11,  15,  20,  23,  25,  39  ;  ravine  of,  46, 
46-47  ;  a  rift  rather^than  an  erosion 
valley,  ^46 ;  comparative  absence  of 
vegetation  and  water  in,  46 ;  beanty 
of,  46,  47,  48  ;  drainage  system  of,  48. 

Islands  (rocky),  88,  139. 

Isma,  Gebel  Um,  height  of,  62. 

—  Um  —  Melhadge  system,  34. 

—  Um,  pass,  93. 
Isolation,  sense  of,  83. 

Israelites  in  Sinai,  probable  route  of,  12,  15 ; 
study  of  the  Exodus,  42 ;  the  grand  events 
concerning,  94. 


Ja'adeh,  93. 

Ja*assa,  Gebel  Um,  49. 

Jackals  apparently  absent,  112. 

Jenach,  Gebel,  28. 

Jendeli,  Wadi,  30,  69,  70,  71,  79. 

Jeradch  {Teucrium  (?)  ),  63  (Oymnocarpus  (?) ). 
101, 103.  See  also  Teucrium,  223 ;  and 
Oymnocarpus  decander,  98,103,  (T),  211. 
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Jtnii,  Um,  temoe,  81. 

JeraimdA,  Gebel,  69 ;  height  of,  62. 

Jerhils,  112. 

Jerboas,  abeence  of,  112. 

Jeijir,  Gebel  {or  Gebel  Ethnarbi),  21,  24. 

—  Wadi,24. 

Jiraf,  Wadi  Um,  40,  50,  51. 

"  Journal  of  the  Royal  Geographical  Society,'* 

1868,30. 
Jow,  Wadi,  35. 
Jubal,  straits  of,  37. 
Junoaces,  226. 

Junction  of  coral  reef  and  sandrOck,  141. 
Juncus  bufonius,  f.  fasciculiflona,  226. 

—  hufonius.  Tar.  subaurietUaiM,  226. 

—  effuaw,  226. 

—  maniimus,  var.  arabieus,  226. 

—  jmneiorius,  226.    Su  aUo  Rushes,  1 1 ,  54, 

64,91. 
Jurassic  strata,  237  note. 
Justinian,  the  days  of,  94. 


Kaimen,  Wadi  Um,  55. 

Kala'at  el  Nahkl,  13. 

Kalth    (Zostmta    aMnihifolia)^    72.    See    also 

Zozimia  oMnihifolia,  99,  105,  216. 
Kara  Bay  (Dahab  or),  65. 
Katherina,  Gebel  Um,  15  ;  height  of,  50. 
—    plateau  (Gebel  Koli  of  Ordnance  Survey), 

49,50. 
Kebad(Zo/;tl:o/erta),55,57,58;69,  (Z.  spinosa), 

75 ;  80,  92,  93.    See  also  ZoUikoferia, 

63,  70,  78,  82,  89,  100,  219. 
Khaiza,  Wadi,  the  long  groove  of,  56  ;   73. 
Khalla.   Gebel  (Gebel   Um  Aleg,   or),   74-80; 

range,  75. 
KhamUa,  Wadi,  36. 
Khanashir,  Gebel,  84. 
Kharaza,  Gebel,  27,  93. 
Kharit  {Caroxylon  jatidum),  large  bushes  of,  49. 

See  also  Caroxylon  fcBtidum,  49,  74. 
Kharub  Um  Asafia,  Fersh  Abu,  71-72. 
Khasib  range,  49,  51  ;  Gebel  {or  Gebel  Ekhma), 

51. 

—  Wadi,  containing  pools  of  drinking  water, 

49. 
Kheirait,  Gebel,  55. 

—  Wadi,  5.5 

Kheisen,  C^bel  Um  {or  Crebel  Mazea),  25. 
Khlalat  pass,  32. 


Khorait.  Wadi,  87. 
Khoseib,  Gebel,  5a 

—  Wadi,  54. 
Khothayat,  Abu,  92. 

—  Wadi,  92. 

"  Kieselschiefer  '*  rock,  166. 

Kneucker,  Herr  A.,  96,  97. 

Knobs,  granite,  29,  80 ;  domes,  81,84.     Sec  aUo 

Outliers,  knobs  or,  152. 
"  Knotenschiefer,"  166. 
Kobbeyza  {Malva  rotundifolia),  103.    See  alio 

Malva  rotundifdia,  99,  100,  212. 
Koehia  latifolia,  224. 

—  latifolia,  var.  inermis,  224. 

—  muricata,  224. 
Kcderia  phleoides,  228. 

—  sinaica,  228. 
Kodpinia  linearis,  218. 
Koenigia  arabica,  209. 

Koli,  Gebel  {or  Katherina  plateau),  49. 

—  QebelUm,  21 
Krum  Harbi,  Wadi,  54. 
Kubbath,  Um,  a  dyke  ridge,  56. 

Kyd,  Wadi,  11,  15,  25,  26,  30;  drains  nearly 
half  the  south-eastern  Peninsula,  30; 
35, 37,  42,  50,  57,  82,  69 ;  a  most  fertile 
spot,  69  ;  72,  73,  76,  77,  78,  82,  128. 


Labiata!),  106,  222-223. 
Laborde,  Comte  L.  E.  de,  57. 
Lactiica  orienialis,  219. 

—  scariola,  219. 

—  undulata,  218. 

Laganum,  128  ;  L.  depressum,  135  ;  Laganum 
bearing  strata,  the,  of  Ras  Atantur, 
135  ;  L.  depressum,  136  ;  Z.  depressum, 
var.  sinaiticum,  from  the  Suez  Canal, 
136. 

Lagoon,  a  shallow,  covered  with  salt,  65. 

Lakes  (small),  65,  68  ;  ponded-back,  or  marine 
fjords,  129. 

Lamarekia  aurea,  228. 

Lamellicomes  :  Pachydema,  115. 

Larks,  113. 

Lassaf  {Capparis  spitwsa,  60 ;  (or  wild  fig),  62  ; 
63, 69, 70, 91, 102.  See  also  Capparis 
spinosa,  98,  99,  102,  209. 

Lassag  {Forahaldea  (?),  100. 

Lassiopogon  muscoides,  217. 

Lava,  174,  175 ;  acid,  176. 
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iMvendida,  100. 

—  coronopifolia,  222. 

—  pubescens,  222. 

Law,  the,  plain  of  (£1  Rahab),  3G. 
Leaf-insects  {Mantidce),  Ho.     Src  also  Mantis, 

70,  87. 
Lebba,  Wadi,  93. 
I^bwa,  Wadi,  30. 
Lcguniinosae,  104,  100,  213-214. 
Lcontodon  hispidum,  218. 
Leopards,  and  tracks  of,  48  ;  a  leopard  kills  five 

camels,  .53,  112;  a  leopard  trap,  55; 

00-61,  02,   04,  75;    absence   of,  85; 

leopard  {Felix  leopardus),  Arabic  nimr, 

111-112. 
I^epetha  {Glinus),  103.     See  also  Olinus,  211. 
Lopidoptcra  :  butterflies  and  moths,  115. 
Lepsius,  119,(238). 
Leptadenia  pyrotechnica,  98,  100,  219.     See  also 

Markh,  63,  87. 
Lepturus  incurvatus,  229. 
Lepus  sinaiticus.preaum&hly  (hare,Arabic  ameb), 

112.      See  also  Hares,  58,  83. 
L^TAt  {Myoxus  quereintis),  113. 
Letih,  Gates  of  (Ergayn  Leith),  84. 

—  Wadi,  15, 19,  24,  20,  31,  34,  37, 40, 81,  82, 

83,  84. 
Leyssrra  capillijtiliftt  217. 

LibeUididoe  (dragon-flies),  1 1 5.     Set  also  Dragon- 
flies,  54,  74,  89,  91. 
Lichencs,  230. 
Lij,  Gebel,  height  of,  39,  59-00  ;  61. 

—  Wadi,  25,  34,  60,  75. 
Liliaccae,  107,  226. 

Lime,  147. 

—  carbonate  of,  131,  133. 

Limestone,  27,  28,  32,  34,  65,  91 ;  patches  of, 
92;  135;  fringes  of,  135;  containing 
grains  of  quartz  and  felspar,  135;  136  ; 
Bemi-crystalline  hackly,  137  ;  hackly, 
137,  138  ;  crystalline,  138 ;  139  ;  a  film 
of,  139  ;  141,  raised,  thickness  of,  141  ; 

142  ;  changed  to  dolomite,  143  ;  tilt«d, 

143  ;  above  brown  sands,  144;  177. 
Limestone,  Astroean  coral-  (escarpment  of),  27, 

28;   135. 

—  bivalve-cast-,  148. 

—  Carboniferous,  150. 

—  cavernous,  138. 

—  Ccnomanian,  ridges  of»  33 ;  34,  12Q. 

—  cliffs,  129. 

—  Coeloria-,  138. 


Limestone  coral-,    88,  128,  134,  136,  138,  130, 
139-140, 141,  142. 

—  Cretaceous,  27,  32 ;  plateaux  of,  27,  28 ; 

rocks  of,  90 ;  and  Nubian  sandBtone, 
140-153 ;  146, 147-150 ;  sucoession  and 
measurements  of,  147-148. 

—  crystalline  (semi-crystalline  hackly),  137* 

138,  151. 

—  ferruginous,  90,  147. 

—  gypseous,  127. 

—  hills  (green),  28,  40,  88. 

—  millepore-,  136. 

—  uullipore-,  139. 

—  pebbles  and  boulders,  137. 

—  reefs,  87. 

—  ridges,  92,  139. 

—  sandy,  130,  136 ;  strata  of,  137  ;   161. 

—  siliceous,  149. 

—  Tylostoma-,  148. 
Linaria  cngyptiaca,  221. 

—  ascalonica,  221. 

—  Ucdava,  221. 

—  macUenta,  221. 

—  simplex,  221. 

—  spuria,  221. 
Lindenbergia  sinaica,  222. 
Linthia  oibionga,  149. 
Literature,  previous,  236-238. 
Liihodomus  borings,  136. 
LUhophyllum,  142. 
Lithospcrmum  caUosum,  220. 
Liihothamnium,  142. 

"  Lit-par-lit  "  structure  of  rocks,  168. 

Lizards,  114. 

Locusts  :  Orthopiera  saUatoiria,  1 16. 

Lolium  rigidum,  229. 

Lotononis,  104. 

—  dichotoma,  213. 

—  dichotoma,  var.  persica,  213. 

—  Icjohordca,  213. 
LtAus  arabicus,  104,  214. 

—  glinoidcs,  214. 
Lovcnia  (sea-urchin),  05. 

Lower  Nubian  sandstone.    See  Sandalooa. 
Lucas,  A.,  121. 
Lyciufn,  100. 

—  arahicum,  70,  100,  101,  106,  221. 

Mabledge,  Gebel,  84. 

Madjura,  Gebel,  height  of,  .63-64. 
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J«raif»  Um,  temoe,  81. 

Jeraimda,  Gebel,  69 ;  height  of,  62. 

Jerbilfl,  112. 

Jerboas,  abeence  of,  112. 

Jeijir,  Gebel  {or  Gebel  Ethnarbi),  21,  24. 

—  Wadi,24. 

Jiraf,  Wadi  Urn,  49,  60,  61. 

**  Journal  of  the  Royal  Geographical  Society/* 

1868,30. 
Jow,  Wadi,  36. 
Jubal,  straits  of,  37. 
Junoaces,  226. 

Junction  of  coral  reef  and  sandrOck,  141. 
Juneus  hufonius,  f.  fasciculiflona,  226. 

—  hufonius.  Tar.  subaurievlaius^  226. 

—  effusuB,  226. 

—  maritimus,  var.  arabieus,  226. 

—  pundorius,  226.    See  also  Rushes,  1 1,  64, 

64,91. 
Jurassic  strata,  237  note. 
Justinian,  the  days  of,  94. 


Kaimen,  Wadi  Um,  66. 

Kala*at  el  Nahkl,  13. 

Kalth    {Zozimia    absinthifolia),    72.    See    also 

Zozimia  absinthifolia,  99,  106,  216. 
Kara  Bay  (Dahab  or),  66. 
Katherina,  Gebel  Um,  16 ;  height  of,  60. 
—    plateau  (Gebel  Koli  of  Ordnance  Survey), 

49,60. 
Kebad(Zo/;ax>/erta),66,67,68;69,  (Z,spinosa), 

76 ;  80,  92,  93.    See  also  ZoUikojeria, 

63,  70,  78,  82,  89,  100,  219. 
Khaiza,  Wadi,  the  long  groove  of,  66  ;   73. 
Khalla.   Gebel  (Gebel   Um  Aleg,   or\   74-80; 

range,  76. 
KhamUa,  Wadi,  36. 
Khanashir,  Gebel,  84. 
Kharaza,  Gebel,  27,  93. 
Kharit  {Caroxylon  fcUidum),  large  bushes  of,  49. 

See  also  Caroxylon  fcBtidum,  49,  74. 
Kharub  Um  Asafia,  Fersh  Abu,  71-72. 
Khaslb  range,  49,  61 ;  Gebel  {or  Gebel  Ekhma), 

61. 

—  Wadi,  containing  pools  of  drinking  water, 

49. 
Kheirait,  Gebel,  66. 

—  Wadi,  6.6 

Kheisen,  C^bel  Um  {or  Gebel  Mazea),  26. 
Khlalat  pass,  32. 


Khorait.  Wadi,  87. 
Khoseib,  Gebel,  6a 

—  Wadi,  64. 
Khothayat,  Abu,  92. 

—  Wadi,  92. 

"  Kieselschiefer  "  rock,  166. 

Kneucker,  Herr  A.,  96,  97. 

Knobs,  granite,  29, 80  ;  domes,  81, 84.     Set.  also 

Outliers,  knobs  or^  162. 
"  Knotenschiefer,'*  166. 
Kobbeyza  {Malva  rotundifolia),  103.    See  aliO 

Malta  roiundifolia,  99,  100,  212. 
Koehia  latifolia,  224. 

—  lati/olia,  var.  inermis,  224. 

—  muricata,  224. 
Kaderia  phleoides,  228. 

—  sinaica,  228. 
Kodpinia  linearis,  218. 
Kcmigia  arabica,  209. 

Koli,  Gebel  {or  Katherina  plateau),  49. 

—  Gebel  Um,  21 
Krum  Harbi,  Wadi,  64. 
Kubbath,  Um,  a  dyke  ridge,  56. 

Kyd,  Wadi,  11,  16,  26,  26,  30;  drains  nearly 
half  the  south-eastern  Peninsula,  30; 
36, 37,  42,  60,  67,  82,  69 ;  a  most  fertile 
spot,  69  ;  72,  73,  76,  77,  78,  82,  128. 


Labiata),  106,  222-223. 
Laborde,  Comte  L.  E.  de,  67. 
Lactuca  orierUalis,  219. 

—  scariola,  219. 

—  undulata,  218. 

Laganum,  128  ;  L.  depressum,  136  ;  Laganum 
bearing  strata,  the,  of  Ras  Atantur, 
136  ;  L.  depressum,  136  ;  Z.  depressum, 
var.  sinaiticum,  from  the  Suez  Canal, 
136. 

Lagoon,  a  shallow,  covered  with  salt,  66. 

Lakes  (small),  66,  68  ;  pondod-back,  or  marine 
fjords,  129. 

Lamarekia  aurea,  228. 

Lamellicomes  :  Paehydema,  115. 

Larks,  113. 

Lassaf  {Capparis  spinosa,  60 ;  (or  wild  fig),  62  ; 
63, 69, 70, 91, 102.  See  also  Capparia 
spinosa,  98,  99,  102,  209. 

Lassag  {ForshaHea  (?),  100. 

Lassiopogon  muscoides,  217. 

Lava,  174,  175 ;  acid,  176. 
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lAivtndvla,  100. 

—  coronopifolia,  222. 

—  piibescens,  222. 

Law,  the,  plain  of  (£1  Rahab),  36. 
Leaf-insects  {Alantidoe),  115.     Sre  also  Mantis, 

70.  87. 
Lebba,  Wadi,  93. 
I^bwa,  Wadi,  30. 
Leguniinosae,  104,  100,  213-214. 
Leontodon  hispidum,  218. 
Leopardft,  and  tracks  of,  48  ;  a  leopard  kills  five 

camels,  53,  112;  a  leopard  trap,  55; 

00-61,  02,   64,  75;    absence   of,  85; 

leopard  {Fdix  leopardiis),  Arabic  nimr, 

111-112. 
liepctha  {Glinus),  103.     Se^.  also  Glinus,  211. 
Lopidoptera  :  butterflies  and  moths,  1 15. 
Lepsius,  119,(238). 
Lepladenia  pyrotechnica,  98,  100,  219.     See  also 

Markh,  63,  87. 
Lepturus  incurvatus,  229. 
Lepus  s%naiticus,\iTea\imB\Ay  (hare, Arabic  arneb), 

112.      iSee  a^o  Hares,  58,  83. 
L^TdX{Myoxus  quercinus),  113. 
Letih,  Gates  of  (Ergayn  Leith),  84. 

—  Wadi,  15, 19,  24,  26,  31,  34,  37, 40,  81,  82, 

83,  84. 
Leyssrra  capillifolia,  217. 

LibelltUidce  (dragon-flies),  1 1 5.     St:*;  also  Dragon- 
flies,  54,  74,  89,  91. 
Lichcncs,  230. 
Lij,  Gebel,  height  of,  39,  59-60  ;  61. 

—  Wadi,  25,  34,  60,  75. 
Liliaceae,  107,  226. 

Lime,  147. 

—  carbonate  of,  131,  133. 

Limestone,  27,  28,  32,  34,  65,  91  ;  patches  of, 
92  ;  135  ;  fringes  of,  135  ;  containing 
grains  of  quartz  and  felspar,  135;  136  ; 
semi-crystallino  hackly,  137  ;  hackly, 
137,  138  ;  crystalline,  138  ;  139  :  a  film 
of,  139  ;  141,  raiseil,  thickness  of,  141  ; 

142  ;  changed  to  dolomite,  143  ;  tilted, 

143  ;   above  brown  sands,  144;  177. 
Limestone,  Astra?an  coral-  (escarpment  of),  27, 

28;   135. 

—  bivalve-cast-,  148. 

—  Carboniferous,  150. 

—  cavernous,  138. 

—  Cenomanian,  ridges  of,  33;  34,  12Q. 

—  cliffs,  129. 

—  Coeloria-,  138. 


Limestone  coral-,    88,  128,  134,  136,  138,  130, 
139-140,  141,  142. 

—  Cretaceous,  27,  32 ;  plateanx  of,  27,  28 ; 

rocks  of,  90 ;  and  Nubian  sandstone, 
146-153 ;  146, 147-160 ;  succession  and 
measurements  of,  147-148. 

—  crystalline  (semi-crystalline  hackly),  137* 

138,  151. 

—  ferruginous,  90,  147. 

—  gypseous,  127. 

—  hills  (green),  28,  40,  88. 

—  millepore-,  136. 

—  uullipore-,  139. 

—  pebbles  and  boulders,  137. 

—  reefs,  87. 

—  ridges,  92,  139. 

—  sandy,  130.  136  ;  strata  of,  137  ;   161. 

—  siliceous,  149. 

—  Tylostoma-,  148. 
Linaria  cngyptiaca,  221. 

—  ascalonica,  221. 

—  Ilcelava,  221, 

—  macUenta,  221. 

—  simplex,  221. 

—  spuria,  221. 
Lindenbergia  sinaica,  222. 
Linthia  oibionga,  149. 
Literature,  previous,  235-238. 
Lithodomus  borings,  135. 
Lithophyllum,  142. 
Lithospermum  caUosum,  220. 
Liihothamnium,  142. 

"  Lit-par-lit  "  structure  of  rocks,  168. 

Lizards,  114. 

Locudts  :  Orikoplera  sallaioria,  115. 

Lolium  rigidum,  229. 

Lotononis,  104. 

—  dichoioma,  213. 

—  dichotoma,  var.  persica,  213. 

—  leohordca,  213. 
Lotus  arabicus,  104,  214. 

—  glinoidcs,  214. 
Lovcnia  (sea-urchin),  65. 

Lower  Nubian  sandstone.     See  S&ndstonrt. 
Lucas,  A.,  121. 
Lycium,  100. 

—  arabicum,  70,  100,  101.  106,  221. 

Mabledge,  Gebel,  84. 

Madjura,  Gebel,  height  of,  63-64. 
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Madrepores,  64,  U2. 

Madaus,  Gebel,  39,  44,  70-77,  79.  84,  95. 

—  Wadi,  30 ;  turns  at  right  angles,  31  :  34, 

73,  74,  76,  76,  86-87. 
Magma,  acid,  170,  176. 
.  —    granite-,  168,  169,  173,  174. 

—  igneous  (changes  in  rocks  by  the  intru- 

sion of),  165-172  ;   165,  170. 
Magna,  inhabitants  of,  their  bad  reputation, 

19. 
Magnesia,  143. 

Magnesian  silicates  (ferro-magnesian),  173. 
Magnetic  compass.    See  Compass. 

—  dolerite  dykes,  causes  of  variation  in  the 

compass,  15,  168. 

—  iron  ore,  49-50. 
Magnetite,  130,  156,  167,  173. 
Maharrama,  Gebel,  39  ;  height  of,  72. 
Maidenhair  ferns  (AdiarUum  CapiUus- Veneris), 

11,  46,  80,  99, 107.    Su  also  Adiantum 
CapiUuS'Veneris,  229. 
Ma 'in,  Gebel,  height  of,  59-60 ;  61  ;  granite  range 
of,  63. 

—  Wadi,61. 

Malaga,  Gebel  Um,  25,  26 ;   height  of,  62-63 ; 

granite  range  of,  63,  64,  75. 
Mammalia,  111-113. 
ifan,  a  sweet,  transparent  gum,  95  ;  or  manna, 

103,  115.    See  also  Manna,  44. 
Malcolmia  afrieana,  208. 
Malva  cegyptia,  212. 

—  parvifiora^  212. 

—  rotundifolia,  99,  100,  212.     See  also  Kob- 

beyza,  103.  ^ 

Malvace«,  103,  212. 
Mandar,  Gebel,  31. 

—  Wadi,  84. 

Manganese,  120,  122,  123 ;  beds  of,  130 ;  man- 
ganiferous  deposits,  130  ;  analyses  of, 
121-122,  123. 

Manganese,  hydrous  black  oxide  of  (psilome- 
lane),  129. 

Manganiferous  gravels,  121,  137. 

—  pebble-gravels,  129-130. 

Manna,  sweet  and  glutinous,  44  ;   man  or,  103. 

See  also  Man,  95,  103,  1 15. 
Mantis,  the  praying,  70 ;   Mantids,  87 ;    Man- 

tidae,    or    leaf -insects,    1 15 ;    Eremio- 

phOas  (?),   115. 
Map,  geological,  of  Egypt,  by  Zittel,  36. 

—  of  Arabia  Petrea  and  iSouth  Syria,  by 

J.  Russeger,  14. 


Map,  of  the  Peninsula,  by  Rev.  F.  W.  Holland, 

15  ;   by  Mr.  H.  G.  Skill,  16,  21-22,  54, 

69.  67,  68,  69,  72. 
Maps,  Ordnance,  of  the  Peninsula,  by  Sir  C. 

Wilson  and  Captain  Palmer,   15,  35, 

47,  118; 
Markh  hushes  {Li'pladenia),  63  ;    {L.  pyroterh- 

nica),  87.     See  also  LepUideni^t  pyro- 

ffc/intfa,  98, 106,  219. 
Markha,  Gebel  Um,  80. 

—  plain,  95. 

Marls,  142;   frreen,  147,  14H;  l.'>3.  177. 

—  chloritic,  149. 

—  gypseous  ,  90,  139,  141. 

—  salty,  127, 134 ;  possibly  Miocene,  136;  141. 
Marly  clifiFs,  43-44. 

Marriott,  Captain,  53,  54. 

Marshes,  small,  135. 

Mama,  Wadi  Abu,  70. 

Maspero,  M.,  "Dawn  of  Civilisation,"  by,  60. 

Massacres  of  monks,  13. 

Masses,  granite,  33, 40,  70, 92.     See  also  Blocks  ; 

Knobs  ;  and  Pillars,  29,  84. 
Mastoghia  lanceclata,  2333. 

—  Smithii,  233. 

Matershat,  Gebel,  a  moderately  high  range,  66. 

—  Wadi,  55. 
MaUhida  arabica,  102,  208. 

-—    livida,  208. 
May-flies  {Ephemeridce),  1 15. 
Mazea,  Gebel  {or  Gebel  Um  Kheisen),  25,  39 ; 
height  of,  39  ;  70,  71-72. 

—  Wadi,  85. 
Mecca,  pilgrims  from,  44. 
Medieago  Aschersoniana,  215. 

—  lacinaia,  var.  brachyacantha,  215. 
Mediterranean  Sea,  extension  of,  southward, 

143-144. 
Mdania  iubercviata,  91. 

Melhadge,  Wadi,  30,  34,  35,  63,  68,  73,  76,  77. 
MelUotus  indica,  213. 
Mentha  sylvestris,  var.  angustifolia,  222. 

—  iomentosa,  222. 
Merari,  Wadi,  34,  77,  78. 
Meridion  circtUare,  233. 

Merops  apiaster  (European  bee-eater),  113. 

Merza  el  Awaja.     See  Awaja. 

Mesa*ud,  Gebel  Abu,  58. 

MesGtamium  Kramstai,  var.  KneucJccri,  231. 

Mesud,  Abu,  plateau,  73. 

—  Gebel  Abu,  an  Ordnance  station.  12,  16, 

20,  21,  24,  25  ;  geology  of,  26  ;  height 
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oU  30,  40 ;  ranges  of,  49 ;  height  of, 
above  the  level,  49;  height  of,  60; 
covered  with  dry  vegetation,  50 ;  dark 
colour  of,  49-60  ;  the  huge  plateau  of, 
56,  71. 

Metal-bearing  veins,  237. 

Metamorphic  hills,  34. 

—  region,  170 ;    areas,  other  contact,  173- 

174. 

—  rocks,    126,    160;    detrito- met  amorphic 

series  of,  165,  171. 
Meteorological    divisions,     17 ;      observations, 

with  analyses,  for  October  1898  to  May 

1899,  181-206. 
Metir.  Wadi  Um,  70. 
Meyer-Eymar,  144. 
Mica,  70,  157,  158,  160,  168,   169,    170,  171. 

white,  171. 

—  biotite-,  167,  172,  173. 

—  hydrous,  164. 

—  muscovite  -,  162,  171. 

—  -schist,    166;     quartz-mioa-,    166,    171; 

gneissose,  167  ;  168,  169,  171,  172. 

—  -syenite-felsites,  168-169. 
Micaceous  granite,  166. 

Mice,  112.     See  also  Monne. 
Mirromeria  sinaka,  223. 

—  sp.,  223. 

'•Mictosites."  78,  168,  169  note,  173. 

Midian  ranges,  37  ;  hills,  50. 

Mignonette   {Reseda    pruinosa),    102-103.     See 

nho  Reseda  prvinosa,  209. 
Millepores.  137,  141. 
Minen,  gold,  none  discovered,   116-117;    gold 

widely  distributed  in  the  rocks,    117  ; 

copper  workings,  116-120. 
Mining  industry,  the,  1 16-125. 
Miocene  age,  the,  strata  of,  126  ;  143-144,  strata 

of,    143-144;    Middle  Mio<ene,    144; 

Upper    Miocene,     144 ;     145 ;    strata 

present  in  the  Gulf  of  Akaba  area,  146; 

151. 
~     rocks,  134  note,  143-146. 

—  sea,  the,  177. 
Mir,  Gebel  el,  55,  56. 

—  Wadi  el,  55. 
Mirage,  95. 
Mishraba  well,  65. 

Mitchell,  L.  H.,  publication  by,  14  i. 
Mites,  and  camel-ticks,  114-115. 
Mobera,  Gebel,  ascent  of,  83. 
Modakhel,  Sheikh,  19. 


Mcenta  uni/lonit  209. 

Mollugiiiea,  103,  211. 

Molluscs,  138,  143,  148. 

Monastic  buildings,  12;  in  Wadi  NasS  49; 
square,  in  Wadi  Shethan,  56  ;  in  Wadi 
Hamra,  56  ;  one,  at  foot  of  Um  Adowi, 
81  ;  a  ruined  monastic  building,  or 
(ieir,  at  foot  of  Gebel  Hudera,  90. 

Monastic  influence,  12 ;  last  relic  of,  94. 

—  Moneija  hill,  36. 

Monks  of  the  Greek  Church,  43 ;  a  solitary 
monk,  81 ;  monks  conduct  pilgrims 
to  the  holy  places,  94. 

Monaonia  nivea,  212. 

Moraines,  236. 

Moresby,  Captain,  Captain  Nares  and.  Ad- 
miralty sheets  of,  15-16,  36;  Admiralty 
chart  of,  134. 

Morettia  canesceru,  207. 

—  parvifioraj  207. 

—  TphUceana,  97-98,  207. 
Morirnndria  cluvaia,  208. 

—  dumosa,  208. 

—  sinaicoy  208. 
yforingOy  104. 

—  nptera,  213. 

—  oraibicay  98. 
Moringeap,  104,  213. 

Moslem  influence,  13  ;   traditions,  94. 

Mosquitoes,  115. 

Mors,  46.     Srp  (dso  Bryophyta,  229  230. 

Motncilla  alba  (white  wagtail),  a  welcome  visitor, 

113. 
*Moth«,  115. 

Mountain  chain,  principal,  and  watershed,  and 
their  relations,  20;  the  main,  origin 
of,  29  ;  outlines  of,  36  ;  mountain  line, 
41  ;  transverse,  often  identical  with 
transverse  watershed,  41  ;  transverse, 
average  level  of,  41  ;  transverse,  42  ;  a 
ragged  Mtcrra,  51  ;  mountain  chain?, 
direction  of,  237. 

—  climbing,  character  of,   19;    nearly   150 

ascents  made,  of  more  or  le-ss  import- 
ance. 38 ;  danger  from  dry  "water- 
falls," 46 :  climbing  itself  seldom 
difficult,  the  danger  often  being  indosr 
cending,  58 ;  five  ascents  of  the 
Ferani  range,  59 ;  60  ;  perils  of,  62,  iM  ; 
68-69  ;  no  serious  accidents  during  150 
a.scents,  70  ;  dangers  of,  71,  72,  76,  79- 
80,  82,  85,  93;  102. 
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Mountain  fonnation,  177. 

—  Holy,  the,  94.  *    " 

—  range,  the  great  centra],  88. 

—  ranges,  19,  20 ;  slope  of,  39 ;  40 ;  average 

height  of,  40 ;  Eastern,  41 ;  forming  a 
long,  mighty,  unbroken  wall,  43 ;  45  ;  a 
mountain  wall,  68  ;  77. 

—  ranges,  granite,  32,  33,  34,  39,  63,  69,  72, 

78,  90,  146. 

—  system  (the  main),  41  ;  55,  85,  157. 
Mountains,    and    hills,    character    of,    22-23 ; 

visited  for  the  first  time,  25 ;  ascent 
and  heights  of  various,  38-40;  the 
highest  in  Eastern  Sinai,  39  ;  Northern 
and  Southern,  average  height  of,  41  ; 
tier  above  tier,  45  ;  a  semicircle  of,  46, 
50 ;  one  of  the  most  striking,  53 ; 
high,  72 ;  mountain  walls,  73,  85 ; 
mountain  peak,  156 ;  162 ;  peaks  of, 
165  ;  outlines  of,  169. 

—  granite,   29;    peaks,    46,  51,    overiaid 

with  schists,  74;  76,  82;  peaks.  92; 

165. 
Mouse,   112;    the  Porcupine  Mouse    (Acomys 

dimidiaius),  113:  mice,  112. 
Movements,  earth-,  129  ;  of  700  metres,  132. 
Mowila,  Wadi,  68. 
Moyyat,  Wadi  el  Aad,  85. 
Muharrig,  Gebel,  421. 
Mullein  ( Verbascum  sinaicum),  94  note,  106.  See 

aUo  Verb€ueum  sinaitieum,  221. 
Mwrex  tenuiapina  shells,  88  ;   Murex,  138  ;   M. 

Umispina,  139. 
Musa,  Gebel  {or  Mount  Sinai),  21,  42,  94. 
Muacovite,  171 ;  -mica,  162,  171. 
Muthela,  Wadi  Um,  92. 
Myo9otie  hispida,  220. 
Myoxtu  quercinus  (lerat),  113. 
Myrrh  bushes  {Pyrethrum),  49,  72 ;    probably 

Pjfrethrum,  80;    P.  santolinoides,  94. 

See  aUo  Pyrethrum  mntclinoides,  217. 
MytUus  shells,  a  bed  of,  65. 

IV 

Na'aj,  Wadi,  84. 

Nabathean  {or  Idumean)  inscriptions,  12. 

Nabatheans,  the,  12. 

Nagb  Hawa  pass,  36  ;  the  curious  rifts  of,  44. 

NaiadacesB,  226. 

Nakhala  range,  49 ;  origin  of,  51. 


Nakhara,  Gebel,  a  fine  puik  granite  hill,  50» 

66,  73. 
Names,  Arabic,  of  plants,  108-109,  207-229. 

—  of  hills  given  from  the  valleys,  63,  68 ; 

names  for  all  the  valleys,  68. 

Nares,    Captain,    and    Captain   Moresby,   Ad- 
miralty sheeta  of,  15-16,  36,  134. 

Nasb,  Gebel,  53. 

—  Wadi,  11 ;    the  great  artery  of,  15,  24; 

rift,  26 ;  29-30 ;  loop  of.  32,  34  ;  36  ; 
rift,  38,  39 ;  40,  42,  43 ;  drainage  of, 
system  of,  48 ;  49-59 ;  the  most  im- 
portant valley  of  Eastern  Sinai,  49; 
path  from,  to  Wadi  Um  Jiraf,  49 ; 
one  of  the  most  arid  regions.  50 ;  its 
junction  with  Wadi  Um  Jiraf,  51  ; 
the  gorge  itself,  53 ;  vegetation  in, 
54 ;  tamarisks,  palms,  reeds,  and 
rushes  in,  54,  56 ;  cross-road  of, 
66 ;  57,  58,  59,  62,  66,  rift,  74 ;  region 
north  of.  89-96  ;  94,  127. 

Nasb-Ruhab  groove,  35. 

Nasb-Shelala  rift,  38. 

Nasb-Um  Raiyig  rift,  73. 

Natesh,  69.     See  aUo  Crotalaria,  74,  100,  216. 

Naiica  shells,  77,  135. 

Nautilus  amhigua^  233. 

—  cryptoc^phala,  232. 

—  elliptica,  232. 

—  loBvissima,  233. 

—  mesostyla  { ?),  233. 

—  oixtlis,  233. 
NaidUus  rhinocephala,  232. 
Nazir  of  Tor,  the.  13. 

Nebk,  11,  16,  26,  33,  40,  80,  82. 

Nebk   trees,   69,   91,   104.     Sec  also  Zizyphus 

Spina  Christi,  213. 
Neophron   percnopterus  (Egyptian   vulture),    a 

useful  guide,  113. 
Nepeta  septemcrcnatn,  223. 
Nerinoea  mam  ill (Ej  149. 
Nerita  shells,  88,  139. 
Ncnrada  procumbeTis,  215. 
Night-blindness  of  one  of  our  Arabs,  79-80; 

prevalent  in  Sinai,  79. 
Nile  valley,  parallelism  of,  56. 
Nitraria,  bushes  of,  65,  80,  82. 

—  retusa,  64. 

—  tridentatd,  213. 

—  See  also  Au  edj,   57-58,   80,   93;    and 

Ghargad,  64,  104 
NUzschia  amphioxys,  232. 
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NUuchia  dtibta,  232. 
^    linearis,  232. 

—  minulissima,  232. 

—  Sigma,  232. 
Noihodcma  lanuginosa,  229. 
Notoceras  canariensis,  208. 
Noweiba,  30,  42,  93. 

Nubian  sandstone.    See  Sandstone. 
Nullahs,  deep,  48. 
Nullipore  limestone,  139. 

—  rock,  136. 
Nullipores,  135,  136. 

Nnmwertahawa,  a  dandelion-like  composite,  63. 
Nyassa,  Lake,  31. 
Nyotagineae,  224. 


o 


Oases,  11,  91,  236. 
Oats,  cultivated,  91. 
Ochradenus,  100. 

—  baceatua,  98,  102,  209. 

—  See  also  Gurdi,  67,  77. 
Ochre,  ferruginous,  129. 

—  iron,  164. 

—  yellow,  151. 
Ochreous  sands,  137. 
Odontidium  mvtahUe,  233. 
Oedogonaccse,  231. 

Oedogonium  eardiacum,  var.  carbonicum,  2S1. 

—  Gunnii,  231. 

—  rufeseens,  var.  Lundelli,  231. 
Oldenlavdia  Schimperi,  216. 
Oligomeris  svbulata,  209. 

Oliva,  an,  casts  of,  135  ;  shells,  139. 
Orobrychis  ptolemicaa,  214. 
Ononis  redinaiay  var.  minor ^  215. 
Onopordon  ambiguum,  218. 

—  arabieum,  218. 
Oocystis  solUaria,  231. 

Oolitic  valley  deposit*,  130  ;  grains,  130  ;  rocks, 
**  absence  of,'*  130 ;  rock,  an,  130 ; 
strata,  139. 

Ophiurids,  88,  139,  142. 

Orbicella  Forskaiiana,  134,  136  ;   Orbicella,  137. 

Orders,  natural,  of  plants,  distribution  of,  110- 
111;  list  of  plants,  etc.,  207-233. 

Ordnance  Survey  of  Peninsula  of  Sinai,  by  Wil- 
son and  Palmer,  11,  14  ;  map  of,  15; 
22,  25 ;  map  of,  35 ;  40,  and  the 
Exodus,   42  ;  map  of,   47  ;    botanical 


collection  by,  96,  96-97, 103 ;  deeorip- 
tion  of  the  fauna  in  the  Peniniula, 
by.  111 ;  the  Coleoptera  of,  115 ;  map 
and  Report  of,  118. 
Ores,  copper  (workings),  116-120. 

—  iron,  49 ;  analyses  of,  122,  123. 

—  magnetic  iron,  49-60. 

—  manganese,  120-122, 123,  130 ;  analyses 

of,  121-122,  123. 

—  See  also  Gold. 

Origanum  Maru,  var.  sinaicum,  222. 

—  nervosum,  223. 
Orobanchaceas,  222. 

Orthoclase  (grains  of),  131;  162, 171 ;  cr3r8tal8  of, 
175. 

—  -felspar,  164,  172. 

—  -granite  (quartz-orthoolaae-),  165. 
Orihoplera  saltaioria  :  locusts,  115. 
Orihosira  arenaria,  233. 

—  punciaia,  233. 
Oryzopsis  holeiformis,  227. 

—  miliaeea,  227. 
Ospreys,  88. 

Ostrea,  135 ;  O,  crassissima,  and  O.  gigantea, 
144 ;  O.  Virleti,  and  O.  gingetisis, 
var.  setensis,  144,  145;  O.  cueuUata, 
and  O.  plicatvla,  145 ;  beds  of,  146 ; 
O,  Rouvillei,  148 ;  O..  aff.  lignitarum, 
149  ;  O.  olisiponensis,  149  ;  O.  africana, 
149  :  0.  suborbieulata,  149. 

OtosUgia,  70,  82,  100. 

—  microphyUa,  98,  101. 

—  moUucoides,  223. 

—  Schimperi,  223. 

^    See  also  Ghaasah,  63,  80,  107. 
Outliers,  145-146,  147  ;   knobs  or,  152. 

—  of  Nubian  sandstone,  34,  58,  93. 

—  of  sandsone,  93. 

Outline,  rounded,  of  granite  mountains,  29. 
Owl,  a  small  (probably  Athene  meridianalis),  1 13. 
Oysters,  65^    huge,  87;  134,  136;  large,  137; 

Miocene,  137  ;  138,  145  ;  beds  of,  147  ; 

large,  177. 


Pachydema  (of  the   Lamellicomes),    116;     P. 

Saulei,  fotir  species  allied  to,  116. 
Palm  trees,  11,  57,  58  ;  stunted,  64  ;  grow  well 

near  the    seashore,    65 ;  69  ,  93,    99, 

100,  101. 
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P&lm-trees,  grores  of,  14, 43, 44,  46,  47,  54,  56, 
69,  63,  65,  68,  82,  91,  95,  96. 

Palme,  107,  225. 

Palmer,  Captain  H.  S.,  Ordnance  Survey  of 
Peninsula  of  Sinai,  by,  11,  15;  his 
description  of  Wadi  Tarfa,  48;  his 
description  of  Wadi  Nasb,  52-53;  115, 
238  note.    See  aUo  Ordnance  Survey. 

Palms,  date,  65, 68, 91 ;  Phcsnix  dadylifera,  107. 
See  also  Hyphcene  ihthaicaf  225  ;  and 
Phcsnix  dadylifera,  225. 

Panicum  turgidum,  107,  227.  See  also  Themui, 
58.  67,  75,  92. 

Papaver-^Deeaisnei,  207. 

Papaverace83,  207. 

Paper-shales,  166. 

Pappophorum  braehyetaehyum,  22& 

Paracaryum  micranthufn,  22^ 

—  rttgfdosum,  220. 
Parallelism  of  valleys,  25,  41,  42. 
Parietaria  alsinafolia,  225. 
Paronychia  desertorum,  211. 

—  leniieulaia,  211. 

—  sinaiea,  211. 
ParonychiaceiB,  103,  211. 
Partnership  of  Sinai  Arabs,  14 
Partridges,  58  ;  Hey*s  partridge,  113-114 
Party,  our.    See  Staff,  18. 

Passes,  23-25,  34,  35,  36,  41  ;  five  cross  the 
transverse  chain,  41;  42,  44;  connecting 
East  and  West  Sinai,  47;  60, 70;  bridle- 
paths, 75  ;  two,  82  ;  84,  92. 

Pebble-gravel  cliffs,  127. 

Pebble-gravels,  travertine,  etc. ,  1 26-1 33  ;  man  - 
ganiferous,  129-130,  132 . 

Pebbles,  64  ;  igneous,  65  :  and  boulders,  128  ; 
masses  of,  131  ;  granite,  131  ;  igneous, 
134 ;  pebble-bed  of  granite,  diorite, 
etc.,  136  ;  quartz-,  137  ;  of  red  granite 
and  limestone,  137 ;  lines  of,  138, 141 ; 
quartz-,  150 ;  rounded,  151  ;  quartz-, 
rounding  of,  153;  quartz-,  166. 

Pecien  shells,  136;  P.  Vassdli,  136;  a  Pccten, 
137;  castn  of,  138;  beds  of,  141  ;  P. 
Sub-Malvino!,  144  ;  casts  of,  145  ;  146. 

Peeiunctdus  shells,  138,  130. 

PediaMrum  integrum,  231. 

Peganum  Harmida,  213. 

—  reiusum,  75. 

—  iSfee  aho  Theman,  58,  75,  92. 
Pegmatite,  71. 

Peninsula.    See  Sinai. 


Pennisdumeenchroides,2Sl/ 

—  eUiare,  227. 

—  dichotomum,  227. 

—  ekaum,  227. 

—  sinaicum,  227. 
Periader,  148,  150. 

—  Mongus,  147. 
Petra,  12. 

Phceopappua  scoparia,  218. 
Phagnolon  nitridum,  217. 
PhdipoML  tubuloM,  222. 

PhelipoMi  angustifolia,  var.  fiaveaeens,  223. 

—  aurea,  2J». 
Phoenicians,  the,  12. 

PJicenix  dadylifera,  225.     See  also  Palm  trees ; 

and  Palms,  Date. 
Phosphates,  123. 
Phragmites,  99. 

—  communvf,   var.    leaica,    228.     Su  also 

Reeds,  54,  62,  68,  99,  100,  101. 
Phyllacanthua  shells,  66,  142. 
Phyllites,  beds  of,  167. 
Picridium  orieniale,  219. 

—  tingitanum,  219. 

—  tingitanum,  var.  minus,  219. 
Pier  is  eyanocarpa,  218. 

—  sidphurea,  218. 

—  sp.,  100. 
Pillars,  earth.  132. 

—  granite.  29,  84. 
PimpineUa  cretiea,  var.  arabica,  216. 
Pinnularia  acrosphoerica,  233. 

-—    acuta,  233. 

—  oblonga,  233. 

—  radiosa,  var.  acuta,  233. 

—  viridis,  233. 

—  viridtda,  233. 

Piochard,  M.  Ch.  de  la  BrOlerie,  116. 
PirencUa,  a  small  Cerithium,   shells  of,  65  ;  P. 

mammikUa,  135. 
Plagiocla^e-felspar,  171-172,  172,  175. 
Plains,  27-28  ;  coasUl,  40,  41  ;  126.  139  ;  broad. 
^     146. 

—  duo  to  ferruginous  sandstone,  28,  89 

—  sandy,  89. 
Plantagineie.  233. 
Planlago  amplexicavlis,  22.3. 

—  arabica,  223. 
— -    ciliaia,  223. 

—  cylindrica,  223. 

—  <  tnta,  223. 

—  phfieostoma,  223. 


Pt^iwm.  298. 
I  (cb«rftfiterotic)»  98-99 ;  diatrikution  of, 
9^100;  dklrilHitiQA  ol  natural  or- 
d«n  apd  apecicfl,  102-107;  Arabic 
names  of,  108-109;  dvitrilmtioii  of 
natural  orders  of,  110-111;  list  o| 
plants,  etc.,  noted  in  tlie  Sinai  Penin- 
Hula,  207-223.  See  also  Botanical 
notes;  ami  Flora. 
Plateaux,  40 ;  plateau  character,  41 ;  of  detrital 
material,  45 ;  60 ;  no  longer  table- 
lands, 51  ;  several  small,  55 ;  66,  57, 
58 :  plateau  character,  58 ;  a  high 
plateau,  58,  59  ;  table-land  character, 
60 ;  61, 72, 74-75, 77.  79.  84,  85. 89,  90, 
93,  127.  128,  flat,  137 ;  146,  156,  177. 

—  Central  Sinai,  of,  17. 

—  Cretaceous  limestone-,  27  ;    plains.  28 ; 

146-147. 

—  ferruginous  nandstone-.  28. 

—  granite-,  24.  27.  28.  57.  86,  89. 

—  gravel-,  85,  129.  134. 

—  Nubian  sandstone-,  33,  92. 

—  sandstone-  (red-brown).  28. 

—  sandy,  131-132. 

Pleistocene  (period,  the),  128  :  shells,  128,  133  ; 

age,  135  ;  reefs,  140  ;  raised  coral  reefis,  143  ; 

coral  terraces,  143;   fosMils,  144. 
Plaurococcacca?.  231. 
Pleurosigma  aticnuatum,  232. 

—  ddicatulum,  232. 

—  kicusire,  232. 
Pliocene  j)eriod,  tlio  early,  1 77. 
Poa  ainaica,  228. 
PoeiUipora,  (U. 

Pola  Expedition,  the,  plates  taken  by,  86. 
PoUinia  distachya,  227. 
Polycarpa  fragilM,  211. 
Polffcarpon  arabicum,  211. 

—  sueculenium,  211. 
Polygonaccflp,  107.  225. 
Pdypodiaoene.  229. 
Polypogon  moHMpiliensi't  227. 
Polfftrema^  red  maHses  of,  135,  142. 
Pomegranates,  cultivated,  91. 
Porphyrite,  171,  175. 
Porphyritit;  dyken,  1(^3. 

—  felsimr,  162,  164,  105. 

—  grey  biotitc-granite,  almost  a  syenite,  174. 
Porjihyry,  red,  74  ;  purple,  164. 

—  ranges,  174. 

Ports,  the  two,  of  the  Peninsula,  12. 


Post,  96,  97. 

Poterium  verrueotumr  216. 

Pottiacese,  229-230. 

Precipices,  46,  50;  precipitous  tevra^es  of 
gravel,  61 ;  64,  66,  67,  69,  60,  61,  §2, 
64,  69,  72,  73,  74,  76,  76-76 ;  piwi- 
pitous  character,  76;  79,  80,  82,  85, 
87,  90,  91 ;  precipitous  ledges  («mM»), 
93  ;  huge,  94;  127  ;  precipitons  crags, 
161  ;  171,  176.     Ste  also  (Xth, 

Procavia  syriaea  (coney,  Arabic,  too&nr),  112.  Ste 
also  Coneys,  62,  83.  95. 

Psilomelane  (hydrous  black  oxide  of  manga- 
nese), 120-121  ;  121.  129. 

Psoralea  bituminosa,  214. 

—  pakestirui,  214. 
PtertmUius  echinatuSf  211. 
Pteridophyta,  229.     See  also  Filioes,  l<l7. 
Pteroc^phalus  sanehis,  216. 
Pteroceras  shells.  66,  137,  139. 
PtUiearia  arabiea,  217. 

—  longifolia,  217. 

—  undtdiOa,  217. 
Punt,  the  land  of,  120. 
Pycnocycld  tomentosa,  210. 

Pyrdhrum  santolinoides,  98.  100.  101.  li>5,  106» 

217.     Secalso  Myrrh,  49,  72,  80,  94. 
Pyrus  communis,  f.  f:Hrgetis  ad  cordatum,  215. 


Qa'a.  £1,  plain.  2(>,  43, 44-46  ;  one  of  the  hottest 
regions  in  Sinai.  45 ;  small  ruined 
stone  buildings  in.  46 ;  83,  95, 98  note. 

Qasuch  (Dcvtirra  triadiata)  (?)  ),  smelling  like  a 
carrot.  105. 

Qena,  18. 

—  Wadi,  parallelism  of,  36. 
Qena  —  Qosseir  road,  98. 
Qrum,  former  village  of,  44. 

Quarantine  Board  of  Alexandria,  13,  43 ; 
officials  of,  at  Tor,  43. 

—  station  near  Tor,  44  ;  regulations,  95. 
Quartz,    45 ;     i-ontaining   good    iron   ore   and 

magnetic',  iron  ore,  49-50 ;  66,  70 ; 
dyktvi  of,  74  ;  grains  of.  in  a  calcareous 
layer,  130-131;  fragments  of.  135; 
grains  of,  in  massive  limestones,  135 ; 
grains  of,  152;  174,  155, 156,  157, 161, 
U)2 ;  veins  of,  164,  166 ;  granular, 
167  ;  167 ;  veins  of,  168  ;  169.  171,  172 ; 
interstitial,  172  ;  fine-grained.  173  ; 
174;   corroded,  174;  175. 


IG« 
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Qnartc-biotite-diorite,  172. 

—  -biotite-granite,  167. 

—  'CryBtahi,  154. 

—  ^orite,  170,  172,  175 ;  gneissose,  176. 

—  -felsite  (boulders  of),  45;  157-158,  164, 

164-165;  absence  of,  165  ;  dykes,  red, 
166-166  ;  174,  175,  176. 

—  -hornblende-granite.  68. 

—  -mica-ftchists,  166,  171. 

—  -pebbleH.   137.   150 :  rounding  of,   153 ; 

166. 

—  -rock,  13«.  159 :  red,  174. 
—•     -yenite,  169. 


li 


Raohal.  Uni.  and  Um  Gheber  nydt^m,  35. 

—  Wiwli  Uin.  2.-».  .55,  56.  73. 
Raffiya,  100. 

Rahab,  £1,  plain  (plain  of  the  Javt),  31). 

—  Kr,  plain,  94. 

—  Wadi  Er,  25,  32,  74. 
Rahab<^h  plain,  21,  43,  40. 

—  Wadi.  20,  23,  35. 
Ra*ib  —  Melhadge  rift.  33-34. 

—  Wadi,  18,  33-34,  40.  .57.  58,  r»9,  92,  93,  94, 

151. 
Rai'einrthi.  Gebel  El,  23.    27  ;  the  great  yellow 

dome  of,  58,  89. 
Rain,  17-18  ;   October  1898  to  May  1899,  181- 

206.     See  also  Storms. 
Rainfall,  small  amount  of,  66 ;  greater,  in  past 

times,  71  ;  a  great,  129. 
Raisen,  Um,  93. 

Raiyig.  Cvebel  Um,  28  ;  a  limestone  hill,  32,  89. 
Raiyig,  Um  —  Shelala  rift,  31-32. 

—  Wadi  Um,  32,  34,  57,  58,  89. 
Ras  Achmar,  Gebel,  76. 

—  Atantur,  an  old  rained  coral  reef,  77. 

—  Berga,  Gebel.  78. 

—  el  HasAainat.  8.^i. 

—  fl  Nimr,  85. 

—  Mohammed,  11,  12.  21.  22,  31.  41  ;   pro- 

niontory  of.  8ft. 

Rasbeh.  Wadi,  24. 

Rassasn.  Wudi,  93. 

Raven  {Cort*vf>  vmftrinHtt),  .\riibie  ghorab^  113. 

Ravine*:.  tM>,  4.'».  46  :  l>ounde<l  by  fiteep  walls  of 
rtM'k,  4*» :  boulder-strewn,  46 ;  50  ;  a 
ravine  with  it^  Cylopean  grandeur, 
.')7  :    deep.    ."it*,     ♦i*^ :   imp.i"*s.ib]pi,   63  ; 


wild,   64,   67 ;  apparently   untraver 
sable,  69 ;   filled  with  huge  boulders* 
69-70;  71.  73,  74, 75,  77, 78.  79  ;  deep. 
84 ;  85,  86,  91,  93,  94,  131,  131-132. 
Su.  also  Rifts  ;  and  Valleys. 

Rean  Abid,  18. 

Reaumur ia  hitidla,  211. 

—  palcestina,  212. 

Red  Sea,  12,  18,  22,  29 ;  a  rift,  36 ;  37,  83 ; 
coast  of,  140. 

—  Sea  hilb,  36  ;  drainage  of,  36. 

Reeds,  54,  62,  68,  99,  100,  101.  See  also 
PkragmiUs,  228. 

Reefs  (calcareous),  65  ;  raised,  66,  67-68  ;  lime- 
stone, 87;  133  ;  a  deep  rift  poor  in,  134 ; 
practically  continuous,  from  Dahabto 
Ras  Mohammed,  134 ;  fringing  reef. 
134,  139;  Pleistocene,  140.  See  also 
Ck)ral  reefs. 

Reptilia,  114. 

Resedti  arabica,  209. 

—  murieata,  209. 

—  propinqua,  209. 

—  pruinosu,  209.     See  al^o  Mignonette,  102- 

103. 

—  atenastachya,  103,  209. 
ResedacesD,  102,  209. 

Retama  Rcdam,  101.  108,  213.     Sec  also  Retem. 

Retem,  bushes  of,  55,  57,  70,  90;  92.  100.  See 
also  Retama  Rtxtam. 

Rhamnaccse,  104,  213. 

Rhaphidum  pdymorphum,  var.  falcatum,  231. 

RhyncostegicUa  tenella,  230. 

Rhyncostegium  rusciforme,  230. 

Rhyncota :  Cicada,  1 15.  See  also  Cicada,  95. 
103. 

Rhyolite  (red),  166  ;  174  ;  devitrified,  175. 

Richth.^fen,  Baron  von,  36. 

Ridges  (serrated,   origin   of),   29 ;    knife-edge, 
origin  of,  29  :  49  ;  barren,  50  ;  a  netted 
belt  of.  51  ;  51  ;  at  right  angles  to  each 
other.  55  ;  50.  57,  58  ;    high,  60 ;  rift- 
lUce,  63  ;    black,  66  ;    knife-edge,  67 
••iistellated,  73  ;   jagged,  74  ;    pointed, 
75  ;   knife-edge.  76  ;  serrated,  81  ;  84 
precipitous,      85 ;      wedge-like,      86 
tranHvefMe,  86 ;  87  ;  of  biotite-granite, 
131  ;    of  boulders  and  gravels,   132 
the  main  ridge,  135;  161  -162.  162,  168. 
169;     precipitous.    170;     knife-edge, 
172,  175. 
—     Oinomanian  liin'Mtono-,  V.V^. 
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Ridges  Oretaoeous  limestone-,  S3. 

—  dyke-,  28 ;  many,  66 ;  68,  63-64,  81,  86, 

93.    8te  also  Dykes. 

—  granite-,  32,  36,  46 ;  boulder-strewn,  60  ; 

62,  76. 

—  gravel-  (affeoUng  drainage),  16 ;  31,  69, 

61,  82,  84,  86,  128. 
~    limestone-,  92,  139. 
Riebeokite,  like  tourmaline,  168. 
Rift-formation,  126,  161. 
Rift-Yalleys,  31,  34,  67. 
Rifts,  18,  29-38 ;   character  of,  31 ;   length  of, 

32-34 ;  origin  and  correlation  of,  36 ; 

Eastern,  36-38  ;  North  and  South,  37  ; 

40,  valleys  or,     42  ;   curious,  44 ;  46  ; 

deep,   57,   59 :   longitudinal,    60,  61  ; 

transverse,  (i(» ;  73.   89 :  a  deep  rift, 

bounded  by  steep  81o{h\h,  134;  140,  160, 

157.     Sec  also  Kavinei« ;  and  Valleys. 
Rimhan  range,  21 ;    an  Ordnance  station,  22  ; 

rose-red  granite  peaks  of,  46. 

—  Wadi,  20,  22  ;  the  large  tributary  of,  48. 
Rimth  {Haloxylon  ifchweinlurthii),51;  Haloxylon, 

no,  67,  92  note.  8t€  nlw  Haloxylon 
JScJiUfeinfufihii,  101.  107,  108,  224. 

RiYulariacee,  231. 

Riyah,  Eig,  reef,  43. 

Road  from  Suez  to  Sinai  (ur  Gebel  Musa).  42 ; 
from  Tor  to  Sinai,  made  by  Abbas 
Pasha,  44,  95  ;  from  Tor  to  Ras  Mo- 
hammed and  Sherm,  44 ;  from  Tor 
to  Wadi  Isia,  44 ;  path  from  Wadi 
Nasb  to  Wadi  Uiii  Jiraf,  49 ;  path 
from  Um  Ghirat  to  £s  Senned  and 
Dahab,  64  ;  cross-rosid  of  Nasb,  56  ; 
from  Dahab  to  Noweiba,  93. 

Roads,  31,  34 ;  four  principal,  by  which  to 
enter  Eastern  Sinai,  42  ;  natural,  of 
diabase,  63 ;  cross-roads,  5ft,  73,  S2,  04. 

Bobbairea,  100. 

—  prostrata,  103.  211. 
Robinson,  238. 
Rock-doves,  91. 

Rocks,  51  ;  a  single  rock  almost  aa  large  as  the 
dome  of  St.  Paul's,  52  ;  57,  58  ;  black, 
65  ;  rock-falls,  66 ;  talus  of  rock  frag- 
ments, 75 ;  78  ;  contaminated  with  salt, 
82  ;  rolling  down  the  valleys,  83  :  bare, 
84  ;  decomposition  of,  87  ;  a  group  of, 
92 ;  gold  widely  distributed  in  the, 
116-117;  128;  basic,  small  blocks  of, 
135;      nullipore.     136;      139,     141; 


Toronian,  149;  holocrystalline,  167; 
formation  of,  160-161 ;  changes  in,  bj 
the  intmsion  of  an  igneous  magma, 
166-172;  *<  lit-par-lit "  stmctore  of, 
168 ;  grey,  169 ;  complex  stractore  of, 
171 ;  grey,  possibly  granulitic,  172 ;  a 
contact-rook,  273. 

—  basic,  128 ;  absence  of,  141  ;  162. 

—  biotite-gneiss-,  154,  168,  159. 

—  Bostonite,  closely  related  to,  163. 

—  Cretaceous  limestone-,  90. 

—  detrito-metamorphic,  series  of,  166. 

—  diorite-,  hornblende-syenite-,  or,  1.59;  161. 

—  dyke-,  166. 

-—    felsite-,  69,  75,  166.    . 

—  gneisose,  70,  (161),  166. 

—  granite-,  33,  40,  59,  VIA,  138;    flaggy, 

141 ;  coarse,  158. 

—  holocrystalline,  104,  165. 

—  homblende-plagioclase-,  157. 

—  hornblende-syenite-,  or  diorite-,  159. 

—  *•  homfels-,"  166,  169. 

—  igneo-metamorphic,  160-161. 

—  igneous,  32,  46,  66,  93,  126  ;  boulders  of, 

127 ;  131,  141,  142,  146,  150,  163 ;  of 
Eastern  Sinai,  153-161 ;  distribution 
of,  156-166,  169,  160 ;  series  of,  166 ; 
166,  169,  173,  174,  176 ;  age  of,  2.35  ; 
detaUed  structure  of,  239-244. 
— ,  "  kieselschiefer-,"  166. 

—  metamorphic,  126,  160.  165,  171. 

—  Miocene,  134,  143-146. 

—  quartz-,  138,  159 ;  red.  174. 

—  sand.    See  Sand-rock. 

—  schistose,  89,  157, 160,  102,  169-170, 173, 

174. 
Rocks,  sedimentary   (younger),  32 ;    series   of, 
165-166,  177. 

—  spherulitic,  164. 

—  syenitic,  161,  166. 

—  volcanic,  171.  174,  175.  170.  2.%'5. 
Rodents,  112. 

Rcemeria  dodecandra,  207. 

—  dodecandra,  var.  phinatifolida,  207. 
Rogha.  (;ebol  Er,  24  ;   height  of.  40  ;  51. 
Roman  influence.  12  ;  of^oupation,  no  traces  of, 

12. 
Rosa  urulica,  215. 
Rosacea),  104,  215. 
Rose  of  Jericho  {Anaataticn  hierochantina),  87, 

102.    See    also    AnaskUica    hierochnm- 

tina,  209. 
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RoUipkto»  pttUicfttkm  faj»144. 

—  Vm»  pUteau,  28 ;  gfo^gj,  of,  28. 

—  W«di  Urn,  33.  92. 
BhImcmb.  61-52. 
Bubble^  51-62. 

Rndler,  Mr.  F.  W.  164,  226-25^. 
Rudolph,  Lake,  31. 
Rum  el  Seraier,  Gebel,  28. 

—  Gebel,  90-91. 
Bumex  vesiearius,  107,  225. 
Riippel,  Dr.  £.,  96, 119»  237-258. 
Rwppia  fosteUata,  226. 

Rushes,  1 1,  54,  64,  71.     See  aUo  Juneus^  226. 
Russegger,  J.,  map  of  Arabia  Petrea  and  South 

Syria,  14,  33  ;   19,  236. 
RatMseip,  213. 
Rutig,  Wadi,  an  important  tributary,  49. 


8a*a],  Wadi,  57,  90. 

Sabbagh,  Gebel  {or  Gebel  Um  Uaiih),  snow  on, 
17;  21,  22;  relatively  almost  the 
highest  mountain  in  Sinai,  23 ;  30,  31 ; 
ascent  and  height  of,  38-39 ;  trun- 
cated pyramid  of,  50 ;  79  ;  tempera- 
ature  on  summit  of,  127. 

—  pass,  72. 

—  Wadi,  79. 

Sacrificial  stone,  a  ( ?)  (nazba),  52. 

Sadagiya,  Wadi,  58. 

Safara,  Gebel,  37. 

Safra,  Wadi,  90. 

Sa&af  range,  47. 

Safsafeh,  Gebel,  94. 

Sahab,  Wadi,  36. 

Sahara,  Gebel,  21,  22 ;    also  ascended  by  Mr. 

Holland,  23  ;    over  1,220  metres  high, 

31  ;  39,  82,  83,  85. 
Sahsfiia,  Gebel,  71. 
Sai'amin,  Gebel,  75. 

—  Wadi,  a  transverse  valley,  59;  73,  74,  76. 
Sailem,  Gebel  Um,  76-77. 

Sajerat,  Wadi,  68. 
Sakran,  Wadi  Um,  56. 
Saladin,  13. 

Salah,  Sheikh,  tomb  of,  42. 
Salamin,  Wadi,  34. 
Salicincas  225. 
Salix  octandra,  225. 
SaUda,  100. 


SaUola,  faiida  .96. 99,  2Si. 

—  c/.  longifolia,  226. 

—  MrofMO,  224. 
~    tdrandra,  225. 

Skdt,  66,  68 ;  rocks  contaminated  with,  82  ;  in 
Barga  plain,  90,  91 ;  beds  containing, 

136  ;  ferruginous  strata  oontaining 
much,  187. 

Salty  marls,  127,  134 ;  possibly  Miocene,  136 ; 

141. 
Salvadora  persiea,  98,  101,  105,  108,  219.     Ste 

qUo  Arrak,  64,  78,  93. 
Salvadoracee,  105,  219. 
Salvia  atgy^pUea,  223. 

—  tontroversa,  lanigtra  vel,  223. 

—  deaerti,  223. 

—  lanigerti  vel  rontroversa,  223. 

—  ^inoaa,  223. 

Sand,  56 ;  micaceouH,  83  ;  black,  83,  85  ;  sandy 
shores,  85  ;  bright- tin  ted,  86  ;  a  sandy 
stretch,  86  ;  on  slopes  of  hills,  87  ;  88, 
91,  92  ;  eddies  of,  95  ;  124  ;  matrix  of, 
128;  Nubian  ferruginous,  130;  131; 
sandy  granite  bedF,   137  ;    ochreous, 

137  ;  beds  of,  138 ;  sandy  sea-coast, 
139 ;  beds  of,  141  ;  a  sandy  floor,  142  ; 
calcareous,  142 ;  brown,  limestone 
above,  144  ;  white  Nubian,  148  ;  beds 
of,  151  :   white,  friable,  177. 

—  -bays,  93. 

-dunes,  45,  64-65. 

—  -grit,  capping  of,  89  ;  white,  152. 

—  -limestone,  135  ;   strata  of,  137  ;  151. 

—  -plains,  89  ;  plateaux,  131-132. 

—  -rock,  89,  130,  131,  132  ;  gypseous,  137  ; 

and  coral  reef,  junction  of,  141  ; 
gypseous,  141 ;  142  ;  white,  146,  148  » 
150 ;  yellow,  151  ;  ferruginous,  151. 

—  -terraces,  67-58  ;  sandrock,  87. 

—  -valleys.  66,  78,  79,  84  ;  gullies,  92  ;  93. 
Sandstone,  27,  28,  32  ;   patches  of,  57  ;   white, 

57,  59 ;  slabH  of,  89 ;  red,  purple, 
yellow,  and  *-tiger8kin,"  90 ;  90,  91 ; 
patches  of,  92 ;  an  isolated  mass  of, 
93;  131,  dip  of,  and  markings  in,  131 ; 
white,  and  ferruginous,  150  ;  177. 

—  calcareous,  132,  135. 

—  cliffs,  91. 

—  ferruginous,  27  ;  plains  of,  28,  89 ;  91  . 

blocks  of,  92  ;  146,  148  ;  and  white,  150; 
151,  152,  177. 
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Smditoiiehillfl,  40;  white,  67  ;  hillocks,  89. 

—  Lower  Nubian,  33 ;  plateaux  of,  33. 

—  Nubian  (terrace),  25  ;  27  ;  outliers  of,  27; 

28,  32 ;  plateaux  of ,  33  ;  34  ;  between 
felsites,  35  ;   escarpment  of,  57  ;   out- 
liers of,  58  ;  62  ;  knobs  of,  89  ;  plateaux 
of,  92 ;  126,  132,  137 ;  Cretaceous  lime- 
stones  and,    146-153 ;     region,    146 
white  grits  of,  147;  150-151,  160,  161 
on    granite    plateau,    151-152;    152 
origin  of,  152-153 ;    an  seolian  dune- 
formation,     152-153;      probably     of 
marine  origin,  153,  (163),  166,  167. 

—  oolitic  calcareous,  130,  133. 

—  plateaux  of,  27,  28. 

—  Upper  Nubian,  33. 

—  walls  of,  131-132. 

Sarabit  el  Khadim,  etc.,  inscriptions  at,  119- 

120. 
Saracens,  the,  13. 
Savignya  cBffyjdiaca,  209. 
Sawaliha  tribe,  the,  14. 
Saxicola  (chat),  113.     See  also  Stone-chat,  87. 
Scabiosa  arenaria,  216. 

—  eremophUa,  216. 
Scandix  pinnaiifida,  216. 
Seenedesmus  hijuQaiua,  var.  altemans,  231. 

—  obliquus,  231. 

Scenic  features,  intermixture  of,  27. 

Scenery,  27,  45,  46,  48  ;  of  imposing  character, 
56,  77,  83.  86,  95,  159-160 ;  salient 
features,  161,  162.  See  o/m  Topo- 
graphy. 

Schimper,  96. 

Schimpera  arabica,  209. 

Schismtts  arahicus,  228. 

—  calycinus,  228. 

Schist,  60, 70,  74  ;  dark,  76 ;  78,  79.  04,  128,  134  ; 
purple  and  green,  156,  165 ;  157,  160, 
164,  165  ;  green,  166  ;  tilted,  167  :  168, 
169,  170,  171  ;  dark,  174  ;  170. 

—  andalusite-,  167,  168. 

—  gneissose  (semi-gneissose),  170. 

—  gneissose  mica-,  167. 

—  granitoid,  167. 

—  hornblende-,  70.  157.  167.  108,  170,  172. 

—  mica-  (dark),  70  ;  steep  slopen  of,  75  ;  166, 

168,  169,  171,  172. 

—  quartz-mica-,  166,  171. 

—  region,  30,  40,  74,  76  ;  scenery,  77  ;  157, 

159;    zone,   160,   162;    a  dark,  166  ^ 
schistose  area,  169,  173,  176. 


Schistose  beds,  157»  157-158. 

—  clayey  beds,  173. 

—  hills,  1 1 ,  22, 26-27. 69. 73 ;  ranges,  73, 77. 

—  rocks,    89,  157,  160.  K2,  169-170,  173 

174, 

—  strata,  168. 

—  valleys,  75. 

Schouwia  arabica,  64,  82,  102,  209. 
Schweinfurth,  Dr.,  72,  97. 
Scirpus  Holoschceanus,  227. 
SeUroeephaluB  araibiew.  211. 
Scorpions,  115. 
Seorzonera  moUis,  219. 

—  Sehweinfurthii,  219. 
Scrophidaria  deserti,  222. 

—  aflF.  Kotachyi,  222. 

—  libanotica,  222. 

—  xanihoglossa,  var.  decwien%  222. 
Scrophulariace®,  106,  221-222. 

Sea,  the,  57,  77,  78 ;  a  supply  of  water  in  any 
large  valley  near,  82 ;  85,  87,  88,  96 ; 
the  shallow,  130 ;  arm  of,  139 ;  gulf 
inlets  are  probably  intrusions  of,  140 ; 
141, 145, 146  ;  an  invading  ocean,  163  ; 
158  ;  hills  facing,  159  ;  waters  of,  177. 
See  also  Ocean. 

—  the  Miocene,  177. 

Sea-coast,  the,  40,  44,  45  ;  beach,  64,  66,  66,  67  ; 
sea-bays,  78  ;  sandy  shores,  85  ;  reef- 
bound,  86 ;  93  ;  skirting  the,  95  ;  plain 
near,  128;  135,  136,  137,  138,  139; 
sandy,  139. 

Sea-urchin  (ZoiwiiVi),  65  ;  Erythraean  forms  of, 
66  ;  135  ;  Echinometrid  type  of  {HeU- 
rocentrotus),  136  ;  spines  o^  136.  138  ; 
fragments  of,  141,  142,  148;  150. 

Sebaiya,  Wadi,  21,  22,  35. 

SedimentariPB,  169,  173,  174,  176. 

Sedimentary  beds,  168,  174. 

—  rocks  (younger),  32 ;  series  of,  165-166 

177. 
Sedimentation,  176. 
Seetzenia  orientalis,  213. 
Soil  el  Beidha,  Gebel.  54. 

—  el  Beidha,  Wadi,  54. 

Seiljf,  53  (sharp  drops),  68  (dry  waterfall  beds), 

82. 
Sekkeran  {Hyoscyamus),  106.     See  aim  Hyoscya- 

mus,  56,  70,  221. 
Seneeio  coronopifolius,  218. 

—  Decaisnei,  var.  svbsimplex,  218. 

—  flails,  105,  218. 
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6«iiiu,  69,  {Cassia  chovata)  104,  125.    See  also 

Cassia  abovata,  215. 
Senned  plain,  42,  54-55,  04. 

—  Wadi  Urn.  54-55. 
Senonian  age,  the,  153. 

Serbal,  Gebel,  10,  20 ;  ascent  and  height  of,  30  ; 

43,  44,  05. 
Seiaria  glauea,  228. 
Seyal  Noma,  Wadi,  64. 
Seyal  trewi  {Aearia),  11,  50,  63  ;   abundance  of, 

64  ;  a  grove  of,  64  ;  68,  60,  74,  75,  78, 

70.  80,   83,  86.  87,  80,  02,  03.  08,  00. 

104;   gum  of,  104.     See  aim  Acacia, 

104,  215. 
8hale§,  paper-,  166. 
Shanginia  haccala,  224. 
8harafa  pass,  25,  63. 
Sheep,  bones  of,  78  ;  80. 
Sheger,  Wadi,  73. 
Shegera,  Wadi,  00. 
Shelger,  Wadi,  35. 
Sheikh,  El,  rift,  36,  37,  38. 

—  El  —  Tarfa  rift,  35. 

—  Wadi  El,  21,  23,  35,  36  ;  tomb  of  Sheikh 

Salah  in,  42  ;  43,  04,  05. 

—  our,  18;  46;  replaced  by  Ali  Suliman, 

53;  80. 
Sheikhs,  the,  of  the  Pouinsula,  13,  10. 
Shejer,  Qobel  Abu.  21,  22. 
Shelala  —  Um  Raiyig  rift,  32. 

—  Wadi  Um.  25,  31  ;  loop  of.  32  ;  50.  57. 
Rherm.  21,  24.  25.  31.  34,  ,37.  40,  86;  87.  120  130. 

~    Bay.  86  ;   a  safe  harlwur.  86,  130. 
Shethan.  Wadi,  the  wide  valley  of,  56. 
Shia  el  gcbcl    (an   Artcminia-like    com|»08ite), 

101. 
Shit  tim  trecH  {A  c^ic  a  ( ?) ),  1 04 .     Scr  nUn  A  each, 

104.  21  r>. 
Shoka  el  Kebir.  (icIhsI  Um,  58  ;  a  high  nx'k  wall. 

50;  height  of,  50  60,  61. 

—  C3ebel  Um,  50. 

—  Wndi  Um.  ,34.  35,  ,')0,  61,  62. 

Shomer  {Ferula  sinaica),  ia5.     Src  alito  Ferula 

Atnaica,  105,  216. 
Shomer,  Ocbol  Um,  10.  20,  21.  22.  23  :  height  of, 

40,  43  :  roKO-coloured  procipi<'e«  of,  45  ; 

46,  40 ;   rugged   red  peaks  of.  r»0  ;   a 

granite  mountain.  51. 
Shora  tree«  {An'etfinia),  grovcM  of.  78.  88.     St*- 

aim  Avieennia  o/peinali/f,  08,  106,  108, 

222. 
Sida  rhombi folia,  212. 
Sidi  (a  precipitous  ledge),  03. 


Sidr  (Zizyphus  Spina-Ckristi^,  yielding  the  nebk 
fniit,  01 ;  Sidri,  104.  See  also  Zizyphus 
Spina  Christi,  213. 

SilenacesB,  10.3,  210-211. 

SHene  apetal/t,  210. 

—  arahica,  210. 

—  hipartita,  var.  stenophylla,  210. 

—  congeMa,  210. 

—  ccnoidea,  210. 

—  eremnphU'i,  210. 

—  Ilusmni,  210. 

—  leucophylla,  211. 

—  linearis,  210. 

—  odontopett'ln,  210. 

—  Oliver  tana,  l!IO. 

— ■     Schimperintui,  210. 
-     \mona,  103.  LMO. 
Silicates,  ferro-ma^Miesian,  173. 
**Sinai  and  PalcHtinc",  by  Dean  Stanley,  13. 
Sinai,  Central,  17. 

—  Eastern,  Ifi,  16,  17,  10,  24,  31,  37;   the 

li lilies t  mountainn  in,  30 ;  detailed 
topography  of,  42-<HJ ;  four  principal 
roadH  by  which  to  enter,  42 ;  passes 
towards,  47  ;  cross-road  junctions  of 
valleyH  in,  54  ;  65  ;  drainage  syritem  of, 
80 ;  83 ;  botanical  collection  made  in, 
by  Dr.  W.  F.  Tfume,  07. 

—  -     Knstcm,  early  history  of,  12  ;   summary 

of  history  of,  160-170. 
--     Kastern,  ge(»graphical  exploration,  i»rovi- 

ous,  in,  14-16. 
•  -     Eastern,  geography  of,  12. 
Sinai.  Mount  (or  (Jel^el  Musa).  18,  21,  24,  36,  37  ; 

height  of.  40  ;  40,  42,  05. 
Sinai,  Mount,  n'put4Hl  site  of,  l."*. 

—  -     North-eastern.  20,  30. 

—  Northern,  31,  36,  40,  42. 

—  Palace,  05. 

—  Peninsula  of,  1 1  ;  administration  of,  13  ; 

,T.  Wahher's  work  on.  36;  88  ;  botanical 
ex[»lorations  in.  06  ;  Boissier's  "  Flora 
Oientalis."  06  (note) ;  botanical  collec- 
Ici'tioiH  made  in,  by  Ehrenberg  and 
Uemprich,  Dr.  Hiip|>el,  BovcS,  Schim- 
|>er.  Boissier,  tlie  present  Geological 
Siirvey,  an<l  others,  06-07  ;  flora  of, 
06-111;  zoology  of,  111-116;  a  large 
l)art  of,  htill  unex])lon»d,  238. 

—  South-eastern,  almost  unexplored,  14,  20, 

.30.31,32,98,  120. 

—  Southern,  17  :  drainage  of,  31 ;  83,  84, 87  ; 

flora  of,  08. 
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ftnii  Sonth-wMtern,  42. 

—  Western*    16,    17;    described   by   Mr. 

Barron,  36;    Yalley-ftyflteniH  of,  36; 
passes  from,  47  ;  botany  of,  9f>-97. 
Siaymbrium,  t  afrieum,  208. 

—  erysimoides,  208. 

—  Iris,  208. 

—  Kneuekeri,  208. 

—  rigidulutn,  208. 

—  8chimp*tri,  208. 

Skill,  H.  G..  F.R.G.S.,  Ifi,  17,  fi2,  70,  80,  1.31. 

Slabs,  granite.     R^e  Blocks. 

Slag,  fermginoti^,  110. 

Slates,     170;     fine-drained    prwn,     165-100; 

spotted,  106,  107,  168. 
Slopes,  micaceous  schiht-,  75. 

—  granite-,  32,  44,  55.  50  ;  Bt^eji.  66  ;  77,  81, 

86  ;  or  gnfti'*«*f>«"*,  80  ;  00,  163. 

—  precipitous.     Sf.f  PrtH-ipico-i. 
Snake,  a  hornless,  flat-hcadorl  (f\rfiMt('ji)^  1 1 4. 
Snakes,  whip-like,  91,  114 

Snow  on  the  hiphest  f>enkH,  1 7.  23  ;  on  Celx*! 
Sabbaprh,  70 :  nn  OcIk*!  Zehir  in 
January,  81  ;  on  the  hllN.  127  ;  in 
Decern  Ijor,  180. 

Solaf,  Wadi,  36  :  the  Tnmnri'*k  frrovon  of,  44. 

Solanacea*,  106,  221. 

Solanum  n igrum^  221 .     Ste.  nUn  Aneb  ^d-dil>,  82. 

—  rHroflexum,  100,  106,  221. 

—  9ina\cum,  221. 
Solenosiemma  Arjd,  210, 

8olilHg(Ef  especially  fJ(U>f)fl(.<t  (falKi'-spidors),  1 1."). 

Solomon,  the  fleets  of,  1 3. 

Somma,  Gebel.  81,  83. 

Sommn  {Chnmt),  50,  70 ;    prickly,  77  ;    bushes 

of,   85.86,  102.     Sen  nUo  Cl,om\  1(X>. 

102,  200. 
Somra,  Goljcl  Abu,  5S. 

—  Wadi  Abu,  58.  03. 
Sowra,  Gel>el  Abu,  01. 

—  Wadi  Abu,  5  ♦,02. 
Spergularia  dinriflrn,  21 1. 
SphfETopla  Drnunii.  231. 
Sphiero[)leiice.'p,  231. 

Sphene,  68 ;    larffo,    150;   172;    in    alMmdaiicf. 

174. 
Sphenilitic  rock,  16 J. 
Spiders,  115  ;  faisp -spiders  (.SW/'/Mf/^r).  fsjH'cially 

Onhodr.s,  115. 
Spirogyra  caUna-ptrmU,  231. 
SpondyluA  aculeatm^,  1.15;    Spondyhis,  137,  (?), 

1.30. 


Sportsmen,  in  Wadi  Nasb,  63;    an  exoeOen* 

locality  for,  64. 
Sfwings.     5-f«  Water-springs. 
Stnrhyn  nfftniA,  223. 
Staff  employed  on  the  work,  18. 
Stanley,  Dean.  "  Sinai  and  Palestine,"  by,  13, 

(238). 
Starfish,  hundreds  of.  65. 
Stnuronrin  Arhnnntht^s,  232. 

—  difntitn,  232. 

Stei)-faultinjr,  33,  02.     Sr.e  al^i  Fault-vafleys ; 

an 'I  Faults. 
f^tipa  fmrhaUi,  227. 

—  pnrnflorn,  227. 

—  /orf  »7i>,  227. 

Sfoncchat.  a.  87.     *SV<?  rdw  Chat  {Sdxiecla),  U3. 

StonewrinNs,  1 2,  40,  .''jO,  55,  60, 61, 62, 63  ;  ruins 
of,  71,  75,  81,  8."'».  89;  and  semi- 
circles, 03. 

Stones,  building;,  124. 

Stork,  white  [nironin  nlbn),  11  4. 

Storms  (local),  17.18;  winter,  45  ;  sudden,  de- 
structive winter  ("  i^rU^  "),  46  ;  local 
character  of.  46,  53;  heavy,  53;  a 
tcrrifir,  with  th'»  roar  of  torrents,  63  ; 
a  prand  thundenitorm,  76 ;  sudden, 
83:  03, 120.  S.c  «/wo  Hail,  11;  and  Rain. 

Strata  (displacement  of).  32 ;   131  ;  change  in 
nature  of,  1.36  ;  Miocene,  present  in  the 
Oidf  of  Akaba  area,  146. 
-    dip  of,  27,  131.  132,  154.     See  also  Dip. 

—  di^lonation  and  fracture  of,  20. 

—  ferrnirinou^,  containing  much  salt,  137. 

—  Jurassic,  (2.37). 

—  marine,  alist^nco  of,  177. 

—  oolitic,  130. 

—  -     sc-histose,  168. 

Stream,  a  running,  in  Wadi  Hebran,  44,  95;  a 
boidder-,  in  Wadi  Mazea,  85. 

Si  roa ni^,  perennial,  1 1 .  t^ce  also  Water  ;  Water- 
pools  ;  and  Wells. 

Stromhm  f(iscuitu-<<  zone,  the,  shells  of,  65  ;  shells, 
66,  t»S  ;  Strombus  zone,  the,  shells  of, 
SS;Htrii)e(l  Stromhut,  136;  Strombtu, 
137,  138.  130;  casts  of,  U3 ;  Strom- 
//»M.  US;   .v.,  aff.  Arnatidi,  149. 

StylnntT,  SS,  130. 

Sn^ihi  jruticoAU^  224. 
--     monnicn,  107,  224, 

—  Vfirmiculidu^  224. 

—  sp.,  224-225. 

—  See  also  AsoUa,  93  ;  and  Asal,  98-99. 
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Boat,  18 ;  road  £rom»  to  Sinai,  42 ;  roatea  from, 
44 ;  xetum  to,  06,  06. 

—  and  Tor,  the  only  port«  of  the  Peninsula, 

12. 

—  type  of  Talleyi  of,  35,  36. 

—  i3ulf  of,  13,  20,  29,  36  ;  a  rift.  36  ;  39.  97. 
SurinBa  linearia,  var.  conHrida,  232. 

—  ovcUis,  232. 

—  ovaia,  232. 

—  pinnaia,  232. 
Surrey  methoda,  16-19,  79. 

—  Ordnance.    See  Ordnance. 

—  party.    See  StafiF,  18. 
Suwig,  Wadi,  35. 

Swallow,  common  {Hirundo  nutiea),  113. 
Syenite,  132,  157;  simUar  to,  159;  170,  171  ; 
almost  a,  174  ;  175. 

—  biotite.,  169. 

—  -boulders,  67, 132  ;  hornblende-,  syenite-, 

67,  155. 

—  dykes.  89. 

—  -feltites,  mioa-,  16P 

—  gneissooe,  171. 

—  hornblende-,  156. 

—  homblende-biotite-,  159. 

—  hombleode-gneissose,  159. 

—  quartz-,  169. 

—  -rocks,  161,  166. 
Synedra  afnphirkifneus  { ?),  233 

—  famaiaris,  233. 

—  fatcieukUa,  233. 

—  /f«vaM(T).  233. 

—  radiosa,  233. 

Syria,  14  ;  Dr.  M.  Blanckenhom's  work  on,  36, 
37  ;  Ehrenberg  and  Heniprich'«  boU- 
uical  exploratiouN  in,  06. 


TabeUaria  fioceulaw,  233. 

Taibekh,  Gebel  Um,  3ft.  71. 

Taiyiba,  Wadi,  36,  95. 

Tamariscinese,  103.  211-212. 

Tamarisk  trees,  1 1  ;  groves,  44  ;  biiRhes  {farfn), 
48  ;  52,  54  ;  the  most  important  grove, 
53 ;  58,  68,  96  ;  groves  of.  95 ;  99, 100, 
103.  See  also  Tamarir,  103,  212  ;  and 
Tarfa,  48,  103. 

Tamarix  Uiragyna,  212. 

—  manni/era,  212. 

—  articulata,  212. 
Tanganyika  lake,  31. 


Tarbush,  Gebel,  ascended  by  Messrs.  Barron  and 

Hardwiok,  39. 
Tarfa  (Tamarisk   bushes),   48,    103.    See  also 

Tamarisk  trees;  and  Tamarix,  103,212. 
Tarfa.  Gebel,  72. 

—  pass,  21,  23  {or  Thiimet  el  Tarfa),  48,  53. 

—  Wadi  Um.  12,  20,  23,  35,  47,  48,  68. 
TeaU.  Mr.,  161. 

Tectonic  changes.  57,  62.  74. 
Tehih  pass,  82. 

—  Wadi,  24. 

Telephium  ephoM^ospermum,  211. 
Tellat  el  Gimal,  Gebel.  39,  48,  71,  72. 

—  Sorar,  Gebel,  height  of,  63-64. 

—  Sorar,  Wadi,  64. 

—  Unsair,  Gebel,  height  of,  62. 

—  Unsair,  Wadi.  62. 
Tema,  Wadi  el,  32,  78. 

Tcmnopleurus  (orenmaticus,  from  the  Suez  Canal, 

136. 
Temperature,  17,  45,  72 ;   in  January,  81 ;   on 

the  summit  of  Gebel  Sabbagh,   127 ; 

October  1898  to  May  1899,  181-206. 
TenebrionidsB,  116. 
Tephroeia  apollinea,  215. 

—  purpurea,  215. 
Terebellum  shells,  137. 
Terebra  shells,  138. 
Terpainoe  muaica,  233. 

TerraceH,  54  ;  of  detrital  materials,  55  ;  63  ;  of 
huge  boulders,  72;  78,  81,  82;  step- 
terraces,  92  ;  9.>,  127  129,  132,  151. 

—  boulder-,  132. 

Terraces  coral-,  135,  136;  double,  137;  138;  two 
horizontal,  140  ;  upper,  older  than  the 
lower,  140  :  Pleistocene,  143. 

—  gravel-,  26,  4«  ;   precipitous,  51  ;  54,  57, 

57,  61,  67,  77,  80,  126. 

—  sandy,  57-58  :  sandrork,  87. 
Tertiary  age,  the,  133. 
Tetrapogon  viUosus,  227. 

Tetrodiscus  auritus,  from  the  Suez  Canal,  136. 
Trnerium  leucocl^idum ,  223. 

—  Folium,  223. 

—  sinnicum,  223. 

—  Src  also  Jcradeh,  63,  101 ,  103. 
Tha'albi,  Gebel.  50,  56,  73. 
Themain,  Gebel,  40,  81,  84. 

Theman  grass  (Peganum),  58;  [Pankumturgi- 
dum)  67:  75,  {Peganum  retusum)  75, 
92.  Set  also  Peganum,  75.  213  ;  and 
Panicum  hirgidnm,  107,  227. 


—  277  — 


Theman-Eth  Thobt,  Qebel,  height  of,  47. 

—  Gebel,  20,  23,  «6.  47. 

—  Wadi,  36,47. 

Thilmet  el  Tarfa  {or  Tarfa  pass),  48. 
Thre3ra,  Wadi,  63. 
Thugatan,  Gebel  Abu.  58. 
Thymus  decusmtwt,  23.'). 
TiberiAs,  Lake,  31. 
Ticks,  camel-,  mites  and,  1 14-115 
Tiliacee,  212. 
Tilted  beds,  145. 

—  coral   reefs,    137,    138,    140;     older,    of 

Miocene  age,  145. 

—  limestones,  143. 

—  schists,  167. 

—  See  also  Dip. 
Tiran  Island,  37. 
Titanite,  154. 

Topography  and  geology  of  the  Eastern  Desert 
of  Egypt,  Central  portion,  112, 
114. 

Topography  of  Eastern  Sinai,  11-96;  com- 
plexity of,  11,  126  ;  general  level,  38  ; 
detailed,  42-96 ;  striking  features,  45  ; 
orographic  character,  51 ;  a  characte- 
ristic feature,  56.    See  also  Scenery. 

Tor,  12,  13,  15,  16,  18  ;  the  quarantine  port  of, 
19;  20,  24;  the  road  from,  to  the 
Convent,  through  Wadi  Hebran,  43  ; 
description  of,  43 ;  dishonest  charac- 
ter of  inhabitants,  43  ;  44  ;  three  groves 
of  palm  trees  near,  44 ;  quarantine 
station  near,  44  ;  94  ;  quarantine  regu- 
lations at,  95. 

Tor  and  Suez,  the  only  ports  of  the  Penin- 
sula, 12. 

—  Bay,  43. 

--    Gebel  Ras,  43. 
Torrents,  mountain,  129.     See  also  Storms. 
Tortula  atrovircna,  230. 

—  Kneuckeri,  230. 

—  rigeseens,  230. 
Tourmaline,  crystals  of,  171. 
Towara  Arabs,  14. 

Tower  Hill,  76. 

Traditions,  71,  78. 

Traganum  nudaturfi,  224. 

Transverse  line,  40  ;  wall,  40  ;  valley,  59. 

—  ridge,  86  ;  chain  of  Zafara,  VMl 

—  system,  West  and  East,  41. 

—  water-partings,  54. 

—  Sec  also  Divide,  transverse. 


TraveHers,  impression  on,  27  ;  previous,  44  ;  46- 
46 ;  excellent  camping  grounds  for, 
55 ;  a  journey  interesting  to,  68 ; 
camping  grounds  for,  82,  80,  92 ;  game 
birds  welcome  to,  113-114 ;  annoyanoe 
to,  from  serried  masses  of  ants,  116, 
126;  good  camping  grounds  for,  127* 
128;   129. 

Travertine,  etc.,  pebble-gravels  and,  126-133 ; 
and  conglomerate  cemented  by  traver- 
tine, 133. 

Triangular  points  for  surveying,  15,  16,  22. 

Tribes  in  Sinai,  14. 

Tribulus  elatus,  213. 

—  bimueronatus,  213. 

—  terrestris,  213. 
Tributary  valleys.     See  Valleys. 
Trirhodesma  africanum,  220.     See  also  Hamima, 

106. 

—  africanum,  var.  Ehrenhergii,  220. 
TrkhoUena  teneriffce,  227. 

Tridacna  shells,  65,  68,  77,  128,  134-135.  136, 

136,  137,  138,  139. 
TrigoneUa,  100,  104. 

—  arabiea,  213. 

—  microscarpa,  213. 

—  siellata,  213. 
Tripteris  VaUlanti,  218. 

Triticum  durum,  var.  megapolitanum,  229. 
Trochus  (or  Turbo)  shells,  broken,  68 ;   a  large, 

136. 
Tubipora  (red  organ-pipe  coral).  1.*^. 
Tuffs,  173. 
Tunica  arabica,  210 
Tunnels,  60. 
Turbo  shells  {Trochus  or),  broken,  68  ;  casta  of, 

138-139. 
Turkish  interference,  fear  of,  19. 
Turonian  period,  the,  150. 

—  rocks,  149. 
Turquoise,  123. 
Tylosioma,  148,  150. 

—  elaiius,  147,  149. 

—  globosum,  147,  149. 

u 

Udai,  89. 

Ulotrichaceae,  231. 

Ulotrix  aubtUis,  var.  atajnorumt  231. 

Um  Adowi,  etc.     See  Adowi,  etc. 

Umbelliferffi,  105,  216. 

Umkheizen,  Wadi,  69. 
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Upper  Nubian  sandfitone.    See  Sandstone. 
Uraconian  period,  the,  149. 
Uromaslix,  a  npiny-tailed,  05. 
Urospermum  pieroides,  219. 
Urticaces,  225. 
Useit,  Wadi,  95. 
Ushtan,  Gebel,  58. 
Uwerid,  Gebel  Uin,  82. 


Valley  systeiiiH,  29-35,  31,  34  ;  in  Western 
Sinai,  3fl ;  38 ;  different  from  those  of 
other  countries,  38;  a  remarkable  cross- 
road  junction,  64  ;  58  ;  of  drainage, 
r»2,  1)3-64,  73,  80,  82,  80,  9(),  91  ; 
illustrated  in  **  The  Rift  Valleyn  of 
Eastern  iSinai,"  by  Dr.  W.  F.  Hume, 
1900,92;  depresnion  and  submersion 
of  valleys,  133,237. 

Valleys  (i>arallel),  26  ;  branching  of,  29  ;  30,  34  ; 
valley-lines,  35 ;  regularity  of,  37 ; 
direction  of,  37  ;  gradient  of,  39  ;  40  ; 
running  in  two  directions,  40  ;  parallel, 
41,  42 ;  principal,  42 ;  direction  of, 
42 ;  shallow,  ridges  and,  43 ;  47, 60, 54  ; 
numerous  side-valleys,  56,  58  ;  66 ; 
torrent- valleys,  75-76;  81,  82,84.  86, 
87;  Bide- valleys,  87;  "The  Rift 
VaUeys  of  Eastern  Sinai,"  by  Dr.  W.  F. 
Hume,  1900,  92 ;  steep  wadis,  93 ; 
narrow,  94  ;  higher,  128 ;  side- valleys, 
128;  main,  128,  129;  smaller,  129; 
side-,  131 ;  main,  131 ;  side-,  132 ;  133 ; 
depression  and  submersion  of,  133 ; 
small,  138;  mouth  of,  140;  small, 
141. 

Valleys  boulder-,  20, 48, 51, 53, 54, 57, 58, 59,  00, 

61,  79  ;  rocks  rolling  down  the,  83  ;  93. 

—  east  and  west,  29. 

—  fault-,  145-146. 

—  gravel-,  82  ;  upland,  83,  84. 

north  and  south,  32  ;  northern,  39. . 

—  sand-,  60,  78,  79,  84,  93. 

—  schistose,  75. 

—  straight,  29,  32,  34,  35  ;  running  parallel, 

41  ;  five  roughly  parallel,  42. 

—  transverse,  42  ;  water-partings,  64,  59. 

—  tributary,  46,  49 ;  glens,  62  ;  53,  67,  61, 

62,  63,  73,  77,  89,  90,  127,  128,  130- 
131  ;  submersion  of,  133 ;  156,  107. 

—  trough-fault,  34. 


Val]e3r8  See  also  Ravines ;  and  Rifts. 

Varthemia  matUana,  217. 

Vegetation  does  not  flourish  in  Qa*a  plain,  45 ; 
comparative  absence  of,  in  Wadi  Isla, 
46  ;  much,  in  Wadi  Nasb,  49  ;  scanty 
herbage  in  Wadi  Nasb,  50  ;  dry,  50  ; 
fairly  abundant  in  Wadi  Um  Senncd, 
55 ;  abundant  in  Wadi  Hammam, 
57  ;  richness  of,  58 ;  by  no  means  scarce 
on  the  Ferani  range,  60 ;  Wadi  Gnai 
fairly  rich  in,  63 ;  abundant  in  Da- 
Iiab,  60 ;  Wadi  Kyd  a  most  fertile  spot, 
09,  73  :  abundant  in  Wadi  Jendeli, 
70 ;  almost  absent  in  part  of  Wadi 
^dakkar,  74;  abundant  in  Wadi  Lij, 
75 ;  in  Wadi  El  Beda,  77 ;  in  Wadi 
Vahamed,  79  ;  abundant,  82  ;  fairly 
abimdant  in  Wadi  Letih,  84;  scarce, 
80  ;  very  poor,  south  of  Sherm,  87  ;  in 
Barga  plain,  90. 

Venus,  137. 

Venus  reticidaia,  135,  136. 

V:rhascum,  94. 

—  Schimperianum,  221. 

—  sinaiticum,  221.    See  also  Mullein,  (94), 

106. 
Verbenaceae,  106,  222. 
Veronica  AnagaUis,  222. 

—  BeccahungOf  222. 

—  macropoda,  222. 
Vertebrates,  114  ;  casts  of,  149. 
Vines  m  Wadi  Kyd,  69. 
Volcanic  action,  intense,  170. 

—  ashes,  173. 

—  rocks,  171,  174,  175,  176,  235. 

—  series,  Ferani,  174. 
Vu^pia  inops,  228. 

Vulture,  Egyptian  {Neophron  percnoplerus),  a 
useful  guide,  113. 

w 

Wadhih,  Wadi,  50. 

Wadi  Aad,  etc.     See  Aad,  etc. 

Wa'era  pass,  50. 

—  Wadi,  49,  55. 

Wagtail,    white   {MoiaciUa   alba),    a    welcome 

visitor,  113. 
Waira,  Wadi,  67. 
WaUs,  granite,  44  ;  high,  57. 

—  sandstone,  131-132. 

—  vertical,  or  steps,  87. 
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Walther,  Professor  J.,  "  Die  Korallenriffe  der 
Sinaihalbinsel,"  by,  36;  37,  130,  131, 
132,  133  note,  133-134.  139,  140-143. 
152,  236-237. 

War  Office,  Egyptian,  Intelligence  Department 
of,  the  Peninsula  administered  by,  13. 

Water,  8upi)ly  of,  42  ;  sweeping  all  before  it,  46  ; 
comi)arative  ab.sence  of,  in  Wadi 
Ula,  46  ;  a  stream  of,  in  Wadi  Isla,  46  ; 
trickling  in  Wadi  Tarfa,  48 ;  62,  76, 
good,  in  Wadi  Yahamed,  80 ;  supply 
of,  in  any  large  valley  near  the  sea,  82  ; 
constant  supply  of,  in  Wadi  Moyyat  el 
Aad,  85 ;  in  Wadls  Rassasa  and 
Amaiyid,  93 ;  supply  of,  in  various 
districts,  124. 

—  -courses,  45,  64  ;   dry,  56,  57,  58-59,  60, 

61,74,77,78,82,91. 

—  -partings,  transverse,  54  ;  56. 

—  -pool,  a  iKjautiful,  in  Wadi  Eth  Thebt,  47; 

in  a  granite  basin  in  Wadi  Nasb,  54. 

—  -pools,  in  Wadi  Tarfa,  48  ;   in  hollows  in 

Gcbel  Beidlia,  53 ;  formerly  a  small 
stream  in  Nasb  gorge,  54 ;  in  Wadi 
Um  Shoka,  62  ;  in  Wadi  Gnai  El  Rean, 
63  ;  brackish,  in  Wadi  Sujerat,  68  ;  in 
Wadi  Geraui,  70;  good,  in  Wadi 
Sheger,  73 ;  in  Wadi  Ethmiemat,  75 ; 
on  Gebel  Madsus,  79 ;  on  Gebel  Um 
Adowi,  80,  81  ;  82  ;  in  Wadi  Moyyat  el 
Aad,  85,  86;   pond,  91. 

Water  -springs,  two  important,  in  Wadi  El  Ain, 
91  ;   the  seven,  of  Moses'  Wells,  96. 

Waterfalls,  11,46;  "dry  waterfalls,"  charact- 
eristic of  Sinai,  46;  dry,  danger  of, 
85  :  magnificent  cascuden,  ()2.  *S'cc  aho 
Streams  ;  and  Wells. 

Watershed,  central,  the,  40,  41  ;  height  of,  48  ; 
48-49,  (Gebel  Arabi)  76,  82. 

—  coastal,  the,  15,  25,  41. 

—  principal,  the,  20-23,  39  ;  average  height 

of,  47. 

—  transverse,  20-22,  25,  39  ;   curvature  of, 

24-25  ;  relation  of,  to  transverse  frac- 
ture, 29  ;  often  identical  with  trans- 
verse chain,  41. 

Watersheds,  15,  20-22,  24-25,  2i\  2S,  20,  37,  41, 
61,  64,  67,  71, 73, 74,  85,  87,  89,  92,  94, 
127  ;  mountains,  129,  159. 

Waterways,  ocean,  one  of  the  greatest,  83. 

Watiya,  El,  35,  36 ;  the  curious  rifts  of,  44 ; 
gorge  of,  44,  95. 


Weinschenk,  160. 
Wejera,  Gebel  El,  62. 

—  Gebel  Um  Et,  height  of,  39  ;  61. 

Wells  (two  famous),  12 ;  of  good  water,  in  El 
Wadi,  ^43;  in  Nasb  gorge,  54;  two 
important,  in  Dahab,  65;  in  Nebk, 
82  ;  four,  in  Sherm,  but  water  scarce, 
86 ;  one,  in  Wadi  Shegera,  90 ;  Moses' 
Wells,  the  seven  springs  of,  96.  See 
aho  Streams  ;  and  Water. 

Wilderness,  the  *' great  and  terrible,"  11,  95; 
our  eight  months'  wanderings  in,  96. 

—  African,  hills  of  the,  83. 

Wilson,  Sir  Charles,  and  Captain  Palmer,  Ord- 
nance Survey  of  Peninsula,  by,  15,  19, 
96;  97. 

Wind,  absence  of,  a  marked  feature  in  the 
mountain  regions,  18;  north-east,  86, 
139-140;  October  1898  to  May  1899, 
181-206. 

Winds,  17,  18;  extremely  high  north-east,  17: 
affected  by  rift  structures,  18. 

Winter,  46. 

WUhania  somniferaf  221. 

Wyatt,  C.  W.,  Ill,  113. 


Yahamed,  Wadi,  30,  78,  79 ;   gates  of  (Ergain), 
79. 


z 


Zafara  el  gebel  {Iphiotui),  8U.     Sef  alno  Dafara 

and  Iphiona. 
Zafara,  Gebi^l,  86,  86-87,  87  ;   chain,  130. 
Zagara,  Wadi,  91. 
Zaimer,  Gebel  Um,  56,  74. 
Zal,  Wadi,  33. 
Zarabeh,  Um,  a  single  rock  almost  as  large  as  the 

dome  of  St.  Paul's,  52. 
Zaraga,  Gebel,  height  of,  59-60,  61. 
Zarnuk  Hudera,  Wadi,  91. 
Zobir,  Gcbel  Um  {or  Gebel  Catherina),  19,  20,  21, 

22,  23 ;  geology  of,  26 ;  hei-.'ht  of,  40, 

43  ;  the  white  dome  of,  81. 
Zegir,  Gebel,  78. 

—    Wadi  Um,  32. 
Zeireh,  Gebel  Um,  76. 
Zenima,  Abu,  cape  of,  95. 
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Zerig,  Wadi  Urn,  72-73. 

Zeynig,  Gebel  Um,  over  ]/]iU  metres  high,  31, 

83 
ZHia,  100. 

myagroides,  63,  U,  69,  70.  74.  84.  99.  102. 
209. 
Ziroon-like  minerals,  ir)7. 
Zittel,  Professor,  geological  map  of  Egypt-  by, 

M ;  149. 
Zizjfphiu  Spina-ChrUti,  var.  inermis,  213.     See 
aiso  Nebk  trees,  69,  91,  184 ;  Sidr,  91  ; 
and  Sidri,  104. 
Zuegea  purpurea,  218. 

ZoUikoferia,  63.  70.  78  (bushes  of)  82,  89,  100., 
-    arabka,  219 
..    faaax,  219. 
—    ghrmraia,  219. 


ZoUikoferia  mwronata,  219. 

—  nudicauLiat  219. 

—  apinoaa,  64,  85,  98,  99,  101,  105,  219. 

—  See  also  Kebad,  55,  57,  58,  69,  75,  80,  92 

03. 
Zoological  notes.  111-116,  134. 
Zozimia  absitUhifolia,  99,   lOfi,  216.     See  aUo 

Kalth,  72. 
Zughera,  Wadi,  90. 
Zygnema  ateUinum,  231. 
ZygnemeacesB,  231. 
ZygophyUeie,  99,  104,  106,  213. 
Zygophifium,  64,  87,  110,  104. 

album,  99, 101, 108,  213.     See  aUo  Bowal, 

45  ;  and  Galool,  87. 
coeeineum,  213. 
-^    simplex,  213. 
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PREFACE 


The  area  about  to  be  described  was  surveyed  during  the  five  and  a 
half  months  extending  from  the  middle  of  October,  1 898,  to  the  end 
of  March,  1899,  by  myself  and  by  Mr  S.  T.  Hardwick,  who  took 
charge  of  the  topographical  part  of  the  work.  The  work  was  done  by 
traverse  up  the  various  wadis  crossing  the  plains,  and  by  ascending 
commanding  hills  from  which  other  points  could  be  fixed  and  the 
country  sketched  in.  The  instruments  employed  were  a  measuring 
wheel,  plane-table,  and  occasionally  a  tacheometer,  while  observations 
were  taken  every  night,  if  possible,  for  latitude  by  altitudes  of  Polaris. 
The  greater  part  of  the  country  was  done  on  sheets  enlarged  from  the 
published  maps  of  the  Ordnance  Survey  of  Sinai,  on  which  the  outlines 
of  the  main  wadis  were  traced  and  the  triangulation  points  used  by  the 
Ordnance  Survey  officers  were  transferred.  The  lower  part  of  the 
Peninsula  was  surveyed  on  blank  sheets.  In  the  southern  part  of  the 
district,  work  was  very  difficult  on  account  of  the  boulder-strewn  nature 
of  the  wadis,  which  prevented  the  use  of  camels  in  going  up  nearer 
the  hills,  and  of  the  impossibility  of  crossing  out  of  one  wadi  into 
another,  thus  entailing  a  loss  of  time  in  descending  one  valley  to 
reach  the  next.  In  the  middle  of  winter,  too,  the  weather  was  often  a 
hindrance  on  account  of  rain  and  snowstorms,  the  points  often  being 
hidden  by  clouds.  In  the  spring  on  the  coast-plain  sandstorms  and 
winds  were  of  frequent  occurrence,  the  former  often  causing  the  stoppage 
of  work  for  a  day,  while  the  wind  was  often  too  strong  to  allow  of 
the  plane-table  being  set  up  on  a  hill-top,  the  compass  being  so  affected 
that  it  would  not  settle.  No  trouble  was  experienced  from  magnetic 
rocks,  as  it  was  always  possible  to  set  the  plane-table  from  the  triangula- 
tion points. 


! 
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This  Report  is  divided  into  two  parts,  the  first  including  a  topogra- 
phical description  of  the  country  traversed,  a  chapter  on  the  Meteorology 
observed,  and  another  on  Natural  History  Notes.  The  second  part  is 
devoted  to  the  geological  structure  of  the  country,  including  chapters  on 
the  tectonics  of  the  district,  economic  products,  and  weathering  agents. 

We  are  indebted  to  Herr  Guyot  of  Helwan,  for  plates  I  to  V  and  VII 
illustrating  this  memoir.     Plates  VI  and  VIII  were  taken  by  the  writer. 

T.  B. 
Cairo,  1905. 


Note. — The  transfer  of  Mr.  Barron  to  the  Sudan  has  somewhat  delayed  the 
publication  of  this  rei)ort.  His  lamented  death  at  Port  Sudan  in 
February  last  prevented  it  being  finally  revised  by  him  so  that  it  is  now 
issued  subject  only  to  som.)  minor  changes  which  were  deemed 
advisable. 

H.  G.  Lyons, 
Director  General. 
Cairo,  August  1906. 


THE 

TOPOGRAPHY  AND  GEOLOGY  OF  WESTERN  SINAI 


PART  I. 

TODPOG-ie-ADPH^X-. 


In  this  report  it  is  proposed  to  deal  with  the  subject  under  the 
following  divisions: 

1.  The  plains  such  as  £1  Qa,  EI  Markha  and  Debbet  el  Ramli. 

2.  The  sedimentary  area  : — 

(a)  Limestone  plateau  and  parallel  ridj^es. 

(6)  Low  beach  plateau  to  the  north  of  Wadi  Gharandel. 

(c)  Sandstone  plateau. 

3.  The  main  mountain  mass: — 

(a)  Area  north  of  Wadi  Hebran. 

(b)  Area  south  of  Wadi  Hebran. 

4.  An  account  of  the  meteorology  observed. 

5.  A  short  account  of  the  vegetation,  etc.,  as  seen  during  the  six  months  in 

which  the  party  was  at  work  in  the  Peninsula. 


L— THE  PLAIN  OF  EL  QA. 

This  plain,  which  extends  from  Ras  Mohammed  on  the  south  to 
within  about  6  kilometres  south  of  Wadi  Fer&n,  is  bounded  on  the 
east  by  the  central  hill-range  of  the  peninsula,  which  is  here  domi- 
nated by  Grebel  Um  Shomer,  on  the  west  by  Gebel  el  Araba  and 
Hammam  Saidna  Musa  as  far  as  the  village  of  El  Tor,  and  for  the  rest 
of  the  way  by  the  Gulf  of  Suez. 

The  northern  part  of  it  is  drained  by  the  Wadi  el  Wadi,  which 
receives  all  the  water  which  is  not  lost  in  the  sands  and  gravel  of  the 
plain  from  Wadis  Thaghadi,  Thaghfed,  El  Abura,  Geba,  Hebrftn  and 
Meftr,  as  well  as  from  the  eastern  flanks  of  Gebel  el  Araba.  Although 
most  of  the  water  coming  down  these  wadis  disappears  in  the 
sands  and  gravels  which  form  the  eastern  edge  of  the  plain,  a  good 
part  of  it  is  eventually  thrown  out  by  the  limestone  which  appears 
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on  the  western  side,  and  forms  a  perennial  stream  in  El  Wadi ;  in  all 
probability  also  it  is  the  source  of  the  hot  springs  at  the  foot  of 
Gebel  Hammam  Saidna  Musa.  From  the  level  of  Wadi  Mear,  El  Qft 
is  a  level,  gravelly  expanse  of  wind-swept  plain,  there  being  practi- 
cally no  shelter  from  the  weather,  which  in  summer  is  uncomfortably 
hot,  while  in  winter  the  winds  sweep  across  it  with  relentless  force, 
making  the  traveller  muffle  himself  up  in  his  warmest  clothes. 

Up  this  plain,  parallel  with  the  range  of  El  Araba,  goes  the  camel 
road  from  El  Tor  to  Suez,  which  is  the  way  by  which  the  weekly 
camel-post  conveys  the  mails  to  and  from  these  towns.  The  telegraph 
line  connecting  these  two  places  also  follows  this  road  pretty  closely. 
Near  the  head  of  this  plain,  another  path  joins  the  main  Suez  road, 
forming  a  second  and  less  frequented  route  from  that  town  by  way 
of  Wadi  Mokateb  and  Maghara. 
sikket  Abbas  Immediately  on  leaving  the  bed  of  El  Wadi  where  it  makes  its  way 
seawards  close  to  Gebel  el  Araba,  a  well-made  carriage  road  is  seen 
running  in  a  north-easterly  direction  towards  Wadi  Hebrfi^n,  which  it 
enters  and  follows  up  to  its  head.  This  is  called  by  the  Bedawin 
Sikket  Abbas  Pasha.  Since  it  was  made,  the  torrents  of  winter  have 
carried  a  good  part  of  it  away  in  many  places,  especially  in  Wadi 
Hebrfln.  From  the  guides  it  was  learnt  that  this  road  was  made  by 
Abbas  Pasha  by  means  of  forced  labour  ;  soldiers  seized  the  people  and 
compelled  them  to  work  by  whips ;  and  in  the  course  of  its  construc- 
tion, numerous  persons  died  from  the  barbarous  treatment  received. 
This  road  was  made  from  El  Tor  to  G^bel  Musa  where  the  Pasha  at 
first  proposed  to  build  a  summer  residence,  but  finding  that  the  hill 
was  so  steep,  and  the  work  of  making  a  carriage  road  up  it  so  difficult, 
it  was  abandoned  in  favour  of  (jebel  Qasr  Abbas  Pasha  or  Samr  el 
Tinia  of  the  Ordnance  Survey,  on  the  top  of  which  the  ruins  of  the 
palace  still  stand. 

To  the  south  of  this  road  the  plain  is  covered  with  low  mounds  of 
fine  clay,  sand  and  igneous  pebbles,  low  hills  of  limestone  and  gypsum, 
and  on  the  east  side  mounds  of  boulders  of  granite  and  other  igneous 
rocks.  To  the  south  of  El  Tor  it  becomcH  a  waste  of  rippled  sand 
mixed  with  boulders,  which,  as  Ras  Mohamnicid  is  ni^iired,  becomes 
dotted  with  outlying  patches  of  igneous  liills.  On  the  sea-coast  a  strip 
of  salt-bearing  clay  of  varying  width  persists  from  the  southern  point 
to  the  neighbourhood  of  Gebele.  Hefonj  r(*ju;hing  this  village  this 
salty  soil  was  dotted  over  with  mounds  of  sandy  clay,  (»ach  covered 
with  a  growth  of  tamarisk  bushes,  or  a  spiny  hush  yic^ldinga  red  berry 
of  a  pleasant  acid  flavour  called  "  Ghargad.** 
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In  width  this  plain  varies  from  3  or  4  kilometres  above  the  neck  of 
Ras  Mohammed  to  36  at  its  broadest  part  to  the  south  of  El  Tor, 
while  between  Grebel  el  Araba  and  the  central  hill  mass,  it  is  26  kilo- 
metres opposite  Wadi  Hebrftn. 

At  the  foot  of  Grebel  Hammam  Saidna  Musa  there  is  a  large  grove 
of  date  palms,  as  well  as  numerous  gardens  belonging  to  the  monks 
of  the  Greek  church  at  El  Tor,  and  from  the  fruit  they  brew  various 
kinds  of  liquors.  Between  these  gardens  and  the  town  there  is 
another  expanse  of  sandy  ground  dotted  with  mounds  bearing  "ghargad" 
bushes. 

The  town  of  El  Tor  stands  at  the  head  of  the  bay  of  that  name  on  ei  Tor 
a  small  mound  of  raised  beach,  and  is  surrounded  on  the  landward 
side  by  a  strip  of  salty  clay  which  in  winter  is  practically  a  marsh. 
It  is  mainly  composed  of  Arab  houses,  besides  which  there  is  a 
Greek  church  and  monastery,  a  post  and  telegraph  oflSce  and  two 
consular  agencies  for  Russia  and  Germany  ;  other  countries  used  to  be 
represented  but  have  now  withdrawn.  There  is  no  regular  service  of 
steamers  from  Suez  except  during  the  pilgrim  season,  the  town  being 
only  occasionally  visited  by  the  coast-guard  cruiser,  or  a  small  sailing- 
boat  which  had  been  engaged  to  bring  down  grain  and  other  necessaries 
for  the  inhabitants. 

A  little  over  two  kilometres  to  the  south  of  the  town  of  El  Tor  Qnim. 
stood  the  native  village  of  Qrum  in  its  grove  of  palm  trees.     Buildings 
connected  with  the  Quarantine  service  have  now  been  built  on  this 
spot. 

About  4  kilometres  further  south  from  Qrum  stands  the  fishing  OeWie. 
village  of  G^bfile  amongst  a  few  palm  trees.     It  consists  only  of  a  few 
straggling  houses  of  the  poorest  description,  and  the  people  seem  to  be 
in  great  poverty. 

Plain  of  Sfin  Sidri  and  El  Markha. 

This  plain,  which  extends  from  latitude  28°  48'  N.  to  near  latitude 
29°  along  the  coast  of  the  Gulf  of  Suez,  is  from  20  to  21  kilometres 
long,  and  varies  from  2*5  to  7  kilometres  in  width.  It  is  bounded  on 
its  south-east  side  by  the  limestone  hills  of  Gebel  Nisis&t,  on  the  east 
by  the  gravel  and  gypsum  plateau  and  the  limestone  hill  of  Gebel 
HadAd,  the  low  hills  round  the  mouth  of  Wadi  Baba,  and  the  high 
gneiss  hill-range  of  Gebel  Samra,  and  on  the  north  by  the  limestone 
plateau  of  G^bel  Markh&.     Along  the  foot  of  the  hills  on  its  eastern 
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side,  mounds  of  igneous  ahd  limestone  gravel  occur  mixed  with  sand, 
which,  as  Gebel  Hadftd  is  approached,  give  place  to  blown  sand 
banked  up  against  the  lee  of  this  hiU,  in  many  cases  reaching  to  its 
summit,  thus  offering  an  easy  means  of  descent  from  an  otherwise 
impracticable  precipice.  The  surface  of  this  plain  slopes  gently  towards 
the  sea,  being  covered  in  the  neighbourhood  of  Wadi  Baba  with 
numerous  boulders  of  gneiss,  granite  and  other  igneous  rocks.  Oppo- 
site the  mouth  of  the  above-mentioned  wadi,  a  sort  of  delta  seems  to 
have  formed  of  the  debris  brought  down  by  the  torrents,  which  has 
caused  a  bifurcation  of  the  bed,  one  arm  going  in  a  westerly  direction 
to  the  sea,  while  the  other  flows  north-west  and  joins  the  other  drain- 
ages from  the  hills  on  the  north-east  of  the  plain,  entering  the  sea  near 
its  northern  boundary.  Across  this  plain  several  good  camel-tracks 
are  met  with,  the  first,  and  perhaps  the  most  used,  being  that  which 
runs  almost  due  south  towards  Wadi  Ferdn  and  thence  to  El  Tor ;  the 
second  crosses  it  diagonally  to  the  mouth  of  Wadi  Baba,  up  which  it 
passes,  and  thence  over  Naqb  Budra  to  Maghara,  Wadi  Mokateb,  etc. 
From  both  these  roads  branch-tracks  run  off  to  El  Markhfi,,  a  pool 
of  water  occurring  at  the  foot  of  Gebel  Markhfi,.  The  water  is 
slightly  brackish  but  drinkable,  and  seemed  to  be  able  to  water  a 
fairly  large  number  of  camels.  Close  by  it  is  a  young  palm  tree  round 
which  seems  to  be  a  favourite  camping  ground  of  the  Bedawin  who 
travel  this  way.  Another  well  occurs  in  the  gneiss  hills  to  the  east 
about  one  kilometre  up  a  small  wadi.  It  is  not  perennial,  and  yields 
water  only  after  rain ;  it  is  called  Bir  Dhaf8,ri. 

This  plain,  except  for  a  few  stunted  seyal  trees  scattered  over  its 
surface,  is  a  very  barren  place,  and  offers  little  food  for  any  animal 
except  after  the  winter  rains.  From  it  a  good  view  is  obtained  of  the 
hills  through  which  Wadis  Baba  and  Shellal  make  their  way  to  the 
plain.  These  hills,  with  the  small  caps  of  dark  red  sandstone  on  their 
summits,  present  a  very  varied  contra^st  of  colour.  In  the  foreground  is 
the  yellowish,  sand-covered  plain ;  while  forming  the  foothills  of  the 
main  range  are  the  limestone  ridges,  behind  which  come  dark-red  gninite, 
{he  dark-grey  gneiss,  and  the  red  sandstone  capping  all.  Further  to 
the  south-east  can  be  seen  the  fine  pink  nmge  of  which  Tatar  el  Dahami 
forms  the  highest  point. 

Debbet  el  Ramli. 

This  plain,  which  lies  l)etween  GOO  and  700  metres  above  sea-level, 
extends  from    Wadi   Siq  on    the  south-east  to  Wadi    Hamr  on  the 
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north-west,  a  distance  of  52  kilometres,  and  has  a  maximum  width 
of  6  to  7  kilometres.  It  is  bounded  on  the  north-east  side  by  the  El  Ti 
escarpment  ;  on  the  south-east  by  Wadi  Siq  ;  on  the  south  and  the 
south-west  by  the  sandstone  bordering  Wadi  Suwiq  aud  the  plateau 
through  which  Wadi  Baba  cuts  its  way,  and  on  the  west  by  Wadi 
Hamr. 

It  is  drained  by  the  Wadi  Siq  on  the  eastern  side,  and  by  the  Wadis 
Garf  and  Beda  on  the  opposite  side,  the  water  finding  its  way  through 
Wadi  Baba  to  the  sea. 

Strictly  speaking,  this  is  not  a  plain  in  the  proper  sense  of  the  word, 
but  rather  an  open  piece  of  country  resulting  from  the  attrition  of 
the  sandstone  rocks,  small  hills  of  which,  capped  by  basalt  or  some 
hard  bed,  still  stand  up  in  the  midst  of  the  debris  of  the  adjacent 
rocks.  Against  these  knolls,  huge  banks  of  sand  have  been  piled  up, 
and  gradually  tail  off  into  the  general  level  of  the  plain.  This,  then,  is 
the  origin  of  this  plain,  viz.,  the  wearing  down  of  the  sandstone  at  the 
foot  of  the  El  Ti  scarp,  and  the  removal  of  it  by  the  wind  and  piling 
of  it  up  in  anotlier  place.  Especially  is  this  the  case  on  the  south 
and  south-west  sides,  where  the  sandstone  beds  disappear  in  the  general 
slope  of  the  plateau  under  these  mounds  of  sand.  The  slope  of  the 
plain,  following  that  of  the  sandstone  beds,  is  towards  the  cliff  of  El 
Ti,  and  its  lowest  point  is  the  wide  basin-like  bed  of  Wadi  Garf,  which 
runs  along  the  foot  of  this  escarpment  for  about  16  kilometres,  and 
then  bends  south-west  into  Wadi  Baba. 

On  its  eastern  half  it  consists  at  the  surface  of  firm,  well-packed 
gravel  and  sand,  containing  numerous  pebbles  of  quartz  of  various 
colours,  and  affords  excellent  ground  for  walking  upon.  But  the 
western  half  is  quite  different,  consisting  either  of  soft  loose  sand  which 
is  extremely  tiring  to  walk  upon,  or  of  bare  rock  surfaces. 

The  eastern  half  of  this  plain,  after  the  winter  rains,  affords  a  fair 
amount  of  green  food  to  the  numerous  flocks  of  sheep  and  goats 
belonging  to  the  Bedawin  in  this  part  of  the  country,  in  the  form  of 
one  of  the  trefoil  family  {Trigonella  stellatd)^  which  wjis  seen  growing 
abundantly  on  the  firm  sand  of  dunes.  The  other  half,  except  in 
the  beds  of  the  wadis  where  various  shrubs  and  plants  abound,  is 
absolutely  barren. 

Across  this  plain  runs  the  northern  road  from  Suez  to  the  Convent 
at  Gebel  Musa,  passing  up  Wadi  Sheqer  and  across  the  plateau  of  Elwi 
el  Agramia,  through  the  pass  of  El  Watia  in  Wadi  el  Sheikh,  and  on 
to  its  end  in  Wadi  el  D6r. 
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2.— THE  SEDIMENTARY  AREAS. 

Standing  on  a  commanding  point  like  the  northern  end  of  G^bel 
Serb&l,  the  contrast  between  the  plains  and  sedimentary  areas,  as  distin- 
guished from  that  of  the  main  mountain  area,  is  very  clearly  seen. 
While  the  plains  on  the  one  hand  have  few  features  to  relieve  their 
monotony,  the  sedimentary  area  rises  in  a  series  of  ridges  and  rounded 
hills,  which  present  numerous  problems  of  geological  interest.  In 
this  district,  as  in  practically  every  other,  the  topographical  features 
owe  their  origin  to  its  geological  structure.  For  instance,  in  the 
coast  ranges  of  El  Araba  and  Qabeliat,  the  parallel  ridges  which 
compose  them  are  the  direct  outcome  of  their  geology  ;  the  wadi  which 
drains  them  is  due  to  the  erosion  of  the  soft  Nubian  sandstone ;  while 
the  low  parallel  scarps  between  it  and  the  main  cliff  of  Gebel  Araba 
proper,  are  produced  by  th3  wearing  away  of  the  softer  marls  which 
alternate  with  limestone  beds,  the  whole  having  been  tilted  by  earth 
movements. 

To  this  latter  cause  is  due  the  absence  of  any  of  the  plateau-features 
which  usually  characterise  sedimentary  areas  in  this  part  of  the  globe,  the 
beds  having  been  so  dislocated  by  faults  as  to  have  lost  their  usual 
horizontal  stratification.*  On  the  other  hand,  the  main  mountain  mass 
presents  bold,  rugged  peaks  towering  one  above  the  other  in  massive 
grandeur,  their  sides  seamed  by  steep- walled,  narrow  gorges  down  which 
roll  the  torrents  produced  by  the  heavy  thunder-storms  so  frequent  in 
this  district,  roaring  and  leaping  over  numerous  cascades  of  polished 
rock,  and  carrying  trees,  boulders,  and  everything  before  them. 


(a)  Limestone  Plateau  and  Parallel  Ridges. 

Gebel  Coust  ranges  of  El  Araba^   Qabeliat^  etc. — Commencing  from  the 

Saidna  Muea.  south  at  Grcbel  Hammam  Saidna  Musa,  this  hill  presents  a  steep  scarp 
facing  El  Tor,  gradually  lowering  until  it  runs  to  earth  in  El  Wadi. 
On  its  seaward  side  it  presents  a  steep  cliff  which  is  almost  unscalable, 
from  which  it  slopes  gently,  by  a  series  of  small  steps,  eastward  to  the 
plain  of  El  Qa.  Along  its  south-west  side  remains  of  Christian 
chapels  and  hermits'  cells  were  seen  excavated  in  the  rocks.  At  the 
Hot  SpringB.  foot  of  the  scarp  facing  El  Tor  several  hot  springs  issue  from  the  hill, 
and  are  led  into  the  gardens  owned  by  the  monks   for  purposes  of 


*  These  remarks  do  not  include  the  plateau  of  £1  Ti,  as  tliat  was  not  explored. 
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irrigation.  There  are,  however,  the  remains  of  ancient  baths,  some  of 
which  are  still  used  by  the  Arabs  during  their  visits  there.  These 
springs  are  believed  by  the  Bedawin  to  have  remarkable  healing  powers, 
and  are  used  by  them  for  various  skin  diseases,  as  well  as  for  various 
rheumatic  ailments. 

This  hill  is  se^mrated  from  another — Gebel  Abu  Suwera — by  the 
wadi  of  that  name.  Its  character  is  similar  to  the  last,  and  it  is  capped 
by  a  coral  limestone  which  gives  it  a  rough,  rugged  top.  This  hill  is 
bounded  on  the  north  by  the  Wadi  el  Araba,  and  is  connected  by  a 
ridge  with  Gebel  Naqus. 

Wadi  Abu  SuwSra  takes  its  origin  about  the  middle  of  this  range, 
and  descends  very  rapidly  through  a  narrow  gorge  in  the  sandstone, 
often  of  wonderful  wildness,  to  the  sea.  A  camel  path  passes  over 
the  ridge,  at  first  following  the  wadi,  but  later  on,  owing  to  the  latter 
descending  over  small  precipices,  has  to  adopt  a  zigzag  course  down 
the  hillside. 

At  the  point  where  this  wadi  emerges  on  the  sea-coast  is  a  small 
palm  grove,  in  which  a  spring  of  water  occurs  only  a  few  yards  from 
the  sea  shore.  The  water  from  it  was  said  to  have  strong  aperient 
qualities. 

From  the  plain  of  El  Qfl,  the  road  into  Wadi  el  Araba  goes  up  a 
small  drainage  called  Wadi  el  Araba  el  Sogheira,  and  crossing  the 
ridges  known  as  Batn  el  Araba,  descends  a  steep  sand  slope  in  a  pass 
near  Gebel  Naqus. 

The  sand  on  this  slope  has  been  reported  by  various  travellers  to  Muwfai  s.iiul. 
give  out  a  booming  sound  like  that  of  a  distant  bell,  but  when  crossed 
by  the  writer,  either  owing  to  unfavourable  physical  conditions,  or  to 
its  having  been  disturbed  shortly  before,  this  phenomenon  was  not 
observed.  That  it  does  occur  is  undoubted,  and  in  Part  I.  of  the 
Ordnance  Survey  of  the  Peninsula  of  Sinai,  pp.  131  - 134,  a  detailed 
account  of  experiments  and  observations  made  on  this  sand-slope 
is  given. 

From  the  point  where  this  pass  enters  Wadi  el  Araba  proper,  the 
true  parallel  character  of  the  ranges  becomes  established.  From  the 
place  where  this  wadi  enters  the  sea  a  range  of  igneous  rocks  com- 
mences, at  first  low  and  narrow,  but  gradually  becoming  higher  and 
wider.  The  chief  rock  in  this  range  was  a  reddish  granite,  on  the 
landward  side  of  which  lay  red  sandstone. 

The  total  length  of  the  range  is  between  39  and  40  kilometres.  At 
its  southern  end  it  is  called  Gebel  Ghub,  but  the  name  for  the  whole 
range  is  Grebel  el  Araba. 


About  26  kilometres  further  north  this  range  is  breached  by  Wadi 
el  Araba.  In  order  to  avoid  confusion  it  is  here  necessary  to  explain 
that  the  two  outlets  to  this  wadi  are  in  all  probability  due  to  a  dip- 
fault,  which  at  this  point  has  apparently  broken  the  line  of  drainage 
in  two,  and  by  the  lateral  shift,  as  well  as  the  throwing  down  of  the 
beds,  has  diverted  the  water  through  the  opening  in  the  coast  range. 
This  seems  the  only  explanation,  as  the  course  of  the  southern  part  of 
the  wadi,  being  parallel  with  the  strike  of  the  beds,  was  the  easiest  pos- 
sible, and  unless  some  powerful  agent  opened  a  way  through  the  igneous 
ridge,  the  water  would  never  attempt  it  while  it  had  this  much  easier 
course  open  to  it. 

Between  these  two  openings,  but  nearer  the  northern  one,  is  Gebel 
Abu  Hoswa,  one  of  the  highest  points  of  the  range,  being  692  metres 
above  the  sea.  Its  eastern  flank,  as  well  as  a  large  part  of  the  range, 
is  covered  by  blown  sand,  which  in  some  cases  has  reached  the  top 
of  the  ridge. 

At  its  southern  end  it  drops  right  into  the  sea,  there  being  not  even 
the  width  of  a  path  along  the  shore.  As  it  is  followed  north,  however, 
a  small  strip  of  beach  is  gradually  interposed  between  it  and  the  sea, 
and  between  the  northern  branch  of  the  wadi  and  the  end  of  the  range 
there  is  a  good  road  on  the  sea-coast. 

Its  highest  and  best-marked  peak  is  called  Gebel  Abu  Darba,  which 
is  used  as  a  landmark  by  navigators  on  this  coast.  It  stands  up  from 
the  rest  of  the  hill-mass  as  a  sharp,  jagged  peak,  and  is  seen  from 
the  landward  side  for  a  good  distance  as  well. 

At  the  northern  end  of  the  range  where  it  gives  on  the  wide  plain 
at  the  mouth  of  Wadi  Fer&n,  the  granite  hill  is  almost  buried  in  blown 
sand.  The  seaward  side  of  this  ridge  is  very  steep  and  abrupt,  while 
towards  the  land  it  presents  a  gradual  slope. 
Batoei  Araba.  The  part  of  the  coast-range  known  by  this  name  is  the  series  of  low 
parallel  ridges  which  lie  between  the  igneous  hills  and  the  limestone 
ridge  bordering  the  plain  of  El  QS.  They  gradually  decrease  in  height 
as  they  approach  the  latter. 
Limestone  This  extends  from  the  point  where  the  road  through  the  pass  at 

Gebel  Naqus  enters  the  range  up  to  the  point  where  Wadi  Qabeliat 
breaches  it,  a  distance  of  about  40  kilometres.  On  its  western  side 
it  presents  a  sheer,  unscalable  escarpment,  while  to  the  eastward  it 
slopes  at  a  gentle  angle  until  it  loses  itself  in  the  plain  of  El  Qa.  Its 
continuation  is  known  by  the  name  of  Qabeliat. 

The  whole  of  this  range,  except  the  eastern  slope  of  the  limestone 
ridge  of  El  Araba,  is  drained  by  the  Wadi  el  Araba,  which  passes  out 


Range. 
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at  three  points  into  the  sea.  The  first  opening  is  at  the  southern  end 
of  the  igneous  range  ;  the  second  at  the  middle  where  it  is  broken  by 
the  lateral  shift  of  the  rocks ;  while  the  third  is  at  the  northern  extre- 
mity of  the  coast-range.  The  middle  branch  of  this  wadi  is  the  most 
important,  as  it  receives  drainage  from  north  and  south,  as  well  as  the 
water  collected  by  Wadi  Qabeliat  which  drains  the  country  to  the 
north-east. 

This  hill  forms  the  head  of  the  ranges  which  have  been  classed  CtebeiQabeiia* 

°  (Mountain 

under  the  term  Gebel  el  Araba.  It  forms  a  round,  flat-topped  mass  fronting  the 
presenting  a  steep  scarp  to  the  sea,  with  a  low  subsidiary  plateau  at  its  *^  ' 
foot,  and  sloping  gently  down  on  its  eastern  side  towards  the  plain  of  El 
Qfi,.  It  is  mainly  composed  of  limestone,  but  patches  of  gypsum  occur 
on  its  eastern  flank,  and  the  foot-hills  on  its  seaward  side  are  largely  of 
sandstone.  In  the  small  wadis  which  cut  this  low  plateau,  large  dunes 
of  blown  sand  occur,  making  climbing  very  difficult,  although  once  the 
slope  is  mastered,  they  make  what  would  be  otherwise  dangerous  or 
impossible  descents  easy. 

Stretching  away  from  the  foot  of  the  low  plateau  towards  the  sea 
is  a  plain  much  cut  up  by  water  channels  and  covered  by  boulders 
of  igneous  and  other  rocks  brought  down  by  the  Wadi  Ferftn. 

Sedimentary  area  east  of  El  Qd^  etc. 

Starting  from  the  south,  the  first  patch  met  with  is  that  of  Gebel  Oebei  Safariat 
Safariat,  a  mass  of  highly  tilted  and  dislocated  strata  opposite  the  mouth 
of  Wadi   Hebr&n.      Topographically  it  is  not   of  much   importance, 
although  of  great  interest  geologically. 

Passing  northwards  across  the  plain  towards  the  main  plateau,  the  Oebei  As£eu>. 
first  part  reached  is  Gebel  Asfar,  so  called  from  its  yellowish  colour. 
It  stands  in  the  angle  formed  by  the  sedimentary  plateau  where  it  abuts 
on  the  granite  foot-hills  of  Gebel  Serb&l.  This  hill  presents  a  sheer 
cliff  of  200  metres  or  so  on  its  south  and  east  sides  where  it  overlooks 
the  junction  of  Wadi  Geba  (the  valley  of  pools)  with  that  of  Wadi 
Raqqa,  the  latter  separating  the  igneous  from  the  sedimentary  rocks.  Wadi  Raqqa. 
At  its  mouth  it  is  a  series  of  smooth  water- worn  precipices  at  the  foot 
of  which  are  fairly  large  pools  of  water.  From  its  mouth  it  is  unscalable, 
but  it  can  be  descended  with  care.  This  narrow  gorge  presents 
some  very  rugged  scenery  while  it  lasts ;  but  a  little  distance  from  the 
mouth  the  wadi  suddenly  opens  out  into  a  wide,  sandy  bed  with  open 
country  between  it  and  Serb&l.  Above  the  gorge,  according  to  the 
information  supplied  by  the  Bedawin,  the  name  of  the  wadi  becomes 


W.uli  AbAra. 


Wadi  Abu 
Gurdi. 
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changed  to  that  of  Geba.    Into  it  flows  Wadi  Um  Lahm  which  heads 
in  Gebel  Clm  Lahm. 

Wadi  Geba  is  a  fine  broad  valley  abounding  in  plants  of  various 
kinds,  on  which  numerous  camels  and  goats  browse,  it  being  reached 
by  a  path  across  the  low  hills  from  Wadi  Abiira.  Several  well-grown 
se3'al  trees  were  also  seen  in  this  wadi.* 

Passing  in  a  north-westerly  direction  up  the  plain,  the  next  wadi 
met  with  is  that  of  Abftra  (the  place  of  crossing),  so-called  because  the 
Bedawin  say  there  is  a  path  from  this  wadi  across  Serbal  tx)  Ferftn. 
This  wadi  rises  in  Gebel  Tigellia,  and  passing  through  the  ridge  of 
limestone  which  forms  the  eastern  boundary  of  the  plateau,  winds  through 
the  low  hills  in  a  broad  open  course,  until  it  enters  the  plain  of  El  Q&. 
Not  far  from  its  mouth  is  a  well  of  good  water  with  a  few  palm- 
trees  round  it,  and  some  ruined  houses  near  by.  Numerous  seyal  trees 
also  occur  in  this  valley. 

Quite  close  to  this  wadi  is  that  of  Abu  Gurdi.  It  is  only  a  short  valley 
heading  a  little  distance  up  in  the  plateau.  Its  right  bank  is  formed 
by  a  steep  escarpment  of  red  sandstone  and  marl,  the  left  bank  being 
mamly  limestone  and  marl. 
WadiThaghM.  This  is  ottly  a  short  valley  which  heads  in  the  small  plateau  to  the 
west  of  the  previous  wadi.  Here  occur  a  few  palms,  and  water  which 
is  slightly  salt. 

About  a  kilometre  north  of  the  last  wadi  occurs  that  of  Thaghadi 
— so  called  on  account  of  the  bad  dates  produced  by  the  palms  here 
which  when  eaten  give  a  feeling  of  throttling  (Thaghad).  It  enters 
El  Qa  about  18  kilometres  below  Wadi  Ferdn.  At  its  mouth,  which 
is  narrow,  is  a  grove  of  palm-trees  with  several  wells  of  slightly 
brackish  but  drinkable  water.  These  are  much  frequented  by  the 
Bedawin  on  their  way  to  and  from  Suez,  and  form  one  of  the  main 
places  where  their  qirab  (water-skins)  are  refilled.  The  wadi  is 
entirely  bloc^ked  by  these  trees,  which  extend  for  about  750  metres. 
Higher  up  it  widens  out,  and  later  on  divides  into  two  which  go 
north  and  east  respectively,  the  former,  being  the  longer,  ends  in  the 
limestone  hills,  while  the  latter  he^ids  in  the  ridge  close  by.  The 
sides  of  the  wadi  are  made  up  of  red  sandstone  for  part  of  its  course, 
this  rock  being  broken  up  into  curious  and  fantiistic  knolls,  pejiks,  and 
ridges  which  are  very  picturesque. 


Wadi 
Thaghadi. 


*  Th«'iT  si't'ins  to  have  Irm'ii  a  conftision  lA  naiiu'S  in  tlie  wadis  ineiiti<>iie<l ;  the  h>wer  juirt  of 
the  wadi  oii^ht  uiidoubt«Mlly  to  be  called  Gelwi,  and  the  upfHir  part  llaqjia  (the  valley  with 
cultivated  Bide8). 


A  foot-path  is  said  to  go  up  the  eastern  branch  of  this  wadi  and 
across  the  plateau  to  the  west  side  of  Serb&l. 

From  this  wadi  until  Wadi  Fer&n  is  reached  there  were  no  valley  of 
importance.  The  following  are  their  names:  Wadi  Abiad  which 
comes  from  behind  Gebel  el  Abiad,  a  steeply  tilted  hill  of  limestone  ; 
Wadi  Abu  Qallam,  and  Wadi  Abu  Themfi.m,  which  come  out  of  the 
low  plateau  of  Cretaceous  marls;  and  finally,  Wadi  Khadahid  runs 
down  from  Gebel  Khadahid  into  Wadi  Ferftn. 

The  plateau  here  is  made  up  of  alternate  ridge  and  valley,  or  anticline  The  Plateau, 
and  syncline.  These  ridges  extend  up  to  Wadi  Thaghadi,  and  are  cut 
off  by  what  seems  to  be  a  small  roll  of  the  beds,  the  upper  limestone 
being  removed  and  leaving  a  low  plateau  of  marls  sloping  towards  El 
Q&.  These  are  l)ounded  on  this  side  by  Gebel  Abiad  and  Khadfthid, 
which  are  more  or  less  rectangular  masses  of  limestone  standing  up  out 
of  the  plain  and  dominating  all  the  surrounding  ridges. 

Out  in  the  plain,  forming  the  head  of  El  Qft,  are  a  few  low  hills  of  Oebei  Ekmi. 
conglomerate  and  limestone,  the  chief  of  which  is  Gebel  Ekmi,  and  these 
slope  gently  to  Wadi  Feran. 

The  southern  side  of  Wadi  Fer&n  is  formed  by  a  mass  of  limestone  South  side  of 
sloping  towards  El  Q&,  and  ending  on  its  east  side  in  a  vertical  escarpment 
along  the  foot  of  which  runs  the  Wadi  Asl  heading  in  Gebel  Asfa.  This 
plateau  in  outline  is  rectangular  in  shape,  and  ends  in  a  spur  where  it 
connects  with  Gebel  el  Rigma.  The  main  hill-mass  is  called  Gebel 
el  Asl,  while  the  spur  bears  the  name  of  El  Asfa.  This  mass  of 
limestone  forms  the  northern  boundary  of  the  low-lying  tract  of  marls 
previously  mentioned,  a  wadi  which  heads  in  Gebel  el  Asfa  and  joins 
Wadi  Khad&hid  separating  the  two. 

Between  this  limestone  plateau  and  the  next  ridge  there  is  a  lower 
strip  of  marls,  which  ends  up  in  a  point  at  Gebel  el  Rigma  on  the 
south,  but  runs  round  the  base  of  the  ridge  on  the  side  of  Wadi  Fer&n. 
This  ridge  is  steeply  inclined  to  the  west,  and  presents  a  steep  escarp- 
ment to  the  east,  being  connected  by  a  series  of  isolated  knolls 
with  the  main  plateau  to  the  north-east  which  lies  against  the  igneous 
hills.  On  the  side  of  Wadi  Ferftn  it  is  continued  bv  f(X)t-hills  of  marl 
down  the  boundary  of  the  gneisses  opposite  Wadi  Nisrin. 

Turning  to  the  north  side  of  Fer&n  the  scenery  is  very  similar  to  North  side  of 
that  on  its  southern  side.  There  are  the  same  foot-hills  of  marl,  above 
which  rises  the  steep  scarp  of  the  limestone,  forming  a  rectangular  Oebei  Mokateb 
mass  called  Gebel  Mokateb  which  slopes  west  and  north-west,  and  even- 
tually running  off  in  a  northerly  direction.  The  ridge  of  marls  ends 
in  Gebel  Abu  Alaqa,  and  establishes  a  watershed  between  Wadi  Sidri 
and  Wadi  Ferftn. 
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Gebel  Abu 
Alaqa. 


Wadi  Withr. 


Plateau  between  Gebel  Mokateb  and  Gebel  Withr. — This  plateau  is 
bounded  on  the  north  by  Wadi  S^h  Sidri  and  on  the  south  by  Wadi 
Ferftn.  It  consists  of  a  mass  of  pinkish  white  limestones,  having  Gebel 
Abu  Alaqa  on  its  north-east  corner,  and  draining  by  small  wadis  into 
the  previously-mentioned  main  drainage  lines.  The  main  drainages 
falling  into  Wadi  Fer&n  are  the  Wadi  Khresa,  which  collects  the  water 
from  Gebel  Mokateb,  Abu  Alaqa,  and  the  northern  part  of  the  low 
plateau ;  and  Wadi  Withr,  which  receives  the  water  from  Gebel 
Withr  and  the  southern  edge  of  this  limestone  mass.  On  the  Sell 
Sidri  side  there  are  several  short  valleys,  among  which  are  Wadis 
Khr^za,  Morr  and  Withr. 

This  is  a  hill  rising  with  precipitous  sides  from  Wadi  Seh  Sidri.  At 
its  base  on  this  side  it  consists  of  granite  ;  but  on  its  eastern  side  it 
starts  with  foot-hills  of  red  sandstone,  presenting  vertical  scarps  difficult 
of  access ;  above  these  are  the  steep-sided  marls;  while,  capping  all,  and 
accessible  only  at  certain  places,  are  beds  of  flint  conglomerate.  Having 
reached  the  summit,  an  excellent  view  of  the  surrounding  country 
is  obtained.  This  hill  is  one  of  the  trigonometrical  stations  of  the 
Ordnance  Survey,  and  stands  a  little  over  240  metres  above  sea-level. 
Towards  the  west  it  drops  down  steeply  to  the  low  limestone  plateau. 
Passing  across  this  plateau  it  was  found  that  a  good  deal  of  blown 
sand  has  been  laid  down  in  the  depressions,  apparently  largely  derived 
from  the  limestone  itself.  Going  westward  a  lower  plateau  of  gypsum 
is  crossed,  called  Gebel  Morr,  and  about  3  or  4  kilometres  further  west 
Wadi  Withr  is  reached,  the  scarp  of  this  gypseous  mass  forming  its 
eastern  side.  This  plateau  of  gypsum  and  limestone  is  continued  on 
the  north  side  of  Sell  Sidri  for  some  little  distance,  the  former  coming 
to  an  end  on  the  edge  of  El  Markhil.  The  total  extent  of  this  limestone 
plateau  is  19.5  by  9.5  kilometres,  while  that  of  the  gypsum  is  1H.5  by 
3  kilometres. 

This  wadi  drains  both  to  the  north  and  south.  From  the  Sell  Sidri 
side  it  is  difficult  going  on  account  of  the  amount  of  sand  in  its  bed, 
and  towards  its  watershed  it  has  to  be  abandoned  for  the  plateau 
on  account  of  the  small  precipices  in  its  course.  The  part  draining 
southwards  is  much  more  open,  beginning  in  a  small  plain  which 
gradually  narrows  to  a  few  metres  wide  as  it  descends  towards  Feran, 
again  opening  out  after  it  has  made  its  way  through  the  gypsum  into 
the  gravel  area  on  the  side  of  tlu^  above-mentioned  wadi.  This  wadi 
receives  all  the  drainage  from  Gebel  Withr,  and  along  it  is  the  camel 
track  followed  by  the  j)()st-ruiuier  between  Suez  and  El  Tor. 
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This  is  a  longitudinal  ridge  running  from  the  mouth  of  S6h  Sidri  to  Gebei  Withr. 
that  of  Ferfi,n  for  a  distance  of  19  kilometres  and  having  an  average 
width  of  2.5  kilometres.  At  its  northern  end  it  presents  a  sheer  scarp 
on  its  western  side  facing  the  Gulf  of  Suez,  but  towards  Wadi  FerS.n  a 
series  of  low  foot-hills  run  out  from  it  ending  in  Gebel  Khadid  el  Dhib 
(the  trench  of  the  wolf).  Towards  Wadi  Withr  it  falls  with  a  slope  of 
about  10".  At  its  northern  end  it  is  divided  into  two  by  Wadi  Nisis^t, 
the  western  limb  being  named  Gebel  Nisisftt. 

The  telegraph  line  from  El  Tor  via  El  Qa  to  Suez  follows  the 
narrow  strip  of  beach  from  Wadi  Feran  to  El  Markh^  plain,  and 
than  across  the  latter  to  the  mouth  of  Wadi  Tayiba,  where  it  leaves 
the  coast. 

From  the  mouth  of  Seh  Sidri  to  that  of  Wadi  Baba  there  is  little  of  Oebei  Hadad. 
any  topographical  interest.  The  low  marly  and  gypseous  plateau  runs 
up  until  it  reaches  Gebel  Hadfid,  a  limestone  hill  (probably  so  called 
because  there  are  a  few  veins  of  tachylyte  in  it)  which  presents  a  bold 
escarpment  to  the  west,  against  which  blown  sand  is  banked  up  almost 
to  its  summit.  The  continuation  of  this  hill  forms  the  eastern  boundary 
of  El  MarkhS.  at  this  point  ;  while  to  the  east,  lying  in  a  hollow  in  the 
limestone,  are  some  clays,  marls  and  conglomerates  with  a  sharp  ridge 
of  limestone  dividing  them  from  Wadi  Shell&I. 

The  plateau  of  El  Markhd. — This  plateau  forms  a  part  of  the  great 
mass  of  limestone  which  extends  up  to  and  beyond  Wadi  Tayiba,  and 
varies  from  9  to  16  kilometres  in  width,  it  consists  of  a  mass  of 
limestone  which  has  been  let  down  by  a  fault  against  the  crystalline 
rocks  of  the  centre  of  the  peninsula.  Opposite  El  MarkhS,,  near  the 
"Ein"  (well)  of  that  name,  there  is  a  depression  caused  by  a  secon- 
dary fracture.  Passing  round  the  sea  coast,  which  here  is  almost 
covered  at  high  tide,  a  bold  escarpment  of  flinty  limestone  is  present 
at  Gebel  Nokhel  near  the  mouth  of  the  wadi  of  that  name.  This  wadi  Gebel  Nokhei. 
drains  practically  the  whole  of  this  side  of  the  plateau.  Going  north- 
ward the  road  lejxds  over  a  series  of  rocky  ledges  across  the  headland 
of  Ras  Abu  Zenima,  so-called  from  a  saint  of  that  name  who  was 
buried  there.  From  this  point  the  road  runs  along  a  low,  gravelly 
beach,  called  El  Markhia,  to  the  mouth  of  Wadi  Tayiba. 

From  the  [)lace  where  the  limestone  approaches  the  shore,  a  dyke  is 
seen  crossing  the  plateau  in  an  east  of  south  direction,  and  running 
out  to  sea.  This  is  seen  after  crossing  the  terraced  limestones  near 
Abu  Zenima,  where  the  limestone  gives  place  to  the  marls,  and  the 
country  becomes  lower. 


As  the  mouth  of  Wadi  Tayiba  is  approached  a  conspicuous  black 
ridge  standing  steeply  tilted  towards  the  sea  attracts  attention  on 
account  of  its  unusual  appearance.  This  is  an  interbedded  lava  in  the 
newer  deposits  of  the  sea-coast. 

Wadi  Tayiba. — The  entrance  to  this  wadi  is  very  grand,  the  contrast 
between  the  dark  bed  of  lava  with  the  reddish  conglomerate  and  white 
limestone  being  very  striking.  This  sheet  of  lava  forms  as  it  were 
the  gate  posts  of  the  entrance  to  the  valley.  At  this  point  the  wadi  is 
only  45  metres  wide,  and  is  bounded  on  either  side  by  vertical  chflPs  of 
Cretaceous  limestone.  About  a  kilometre  from  the  mouth  a  few  palm 
trees  are  seen,  a  sure  sign  of  water.  The  road  is  excellent,  being 
smooth  and  firm  under  foot,  and  where  gravel  is  absent  the  bed  of  the 
wadi  is  made  of  a  smooth  floor  of  limestone.  As  the  valley  is  ascended 
it  gradually  widens  as  the  cliffs  on  either  side  become  lower,  until  it 
is  about  180  metres  in  width.  A  little  over  2  kilometres  from  the 
mouth,  and  while  the  wadi  is  still  narrow,  a  small  grove  of  stunted 
palm  trees  and  tarfa  bushes  is  met  with,  near  which  are  several 
pools  of  brackish  water,  unfit  for  drinking  purposes,  except  in  extre- 
mity, but  useful  for  washing.  On  the  right  and  towering  above  the 
wadi  is  a  reddish  hill  with  a  prominent  black  band  in  it,  which  on 
being  climbed  proved  to  be  part  of  the  same  conglomerate  with  inter- 
bedded lava  that  was  found  at  the  mouth  of  the  valley.  This  was  seen 
to  extend  about  2.5  kilometres  eastward,  and  was  connected  with  the 
dyke  mentioned  as  present  in  Gebel  Nokhel. 

From  this  hill  it  was  seen  that  the  marls  were  disappearing  to  the 
north-east  under  a  ridge  of  limestone,  which  gradually  fell  away  to  valley 
level  in  the  neighbourhood  of  a  prominent  hill  called  SarbAt  el  Gemel. 

From  the  springs,  palms  and  tarfa  bushes  the  road  runs  up  the 
wadi  for  3  or  4  kilometres  between  gradually  lowering  hills  until  it 
comes  io  the  mouth  of  Wadi  Shebeka  where  Wadi  Tajiba  proper 
ends.  At  this  point  it  splits  up  into  three  branches  ;  the  most 
northerly  is  Wadi  Shebeka  (so  called  because  of  the  labyrinth  of  wadis 
of  which  it  is  made  up)  ;  the  middle  member,  Wadi  Madat  el  Melh, 
which  loses  itself  in  the  low  limestone  hills  to  the  north-west,  is  only 
practicable  for  lightly  laden  camels  ;  and  the  last  and  most  eiisterly, 
Wadi  Hamr  (so  called  from  its  red  colour),  which  is  the  main  drainage 
line,  is  also  the  road  followed  by  travellers  f^oiiifr  to  (Tcbel  Musa  by 
the  northern  or  central  routes. 
Wadi  SheMka.  This  wadi  is  only  about  3.5  kilometres  long,  and  drains  the  country 
between  Wadi  Ethal  and  Tayiba.     The  Suez  road  turns  up  this  wadi. 
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the  telegraph  line  likewise  following  the  same  course,  and  after  crossing 
some  low  country  descends  into  Wadi  Eth&l. 

Leaving  the  mouth  of  Sheb^ka  and  passing  up  Wadi  Hamr  (here  a  Wadi  Hamr. 
fine  open  valley  with  retem,  shia,  sakran  and  other  plants),  the  road 
runs  east  between  low  limestone  cliffs  10  to  15  metres  high.  The  floor 
of  the  valley  is  smooth,  and  makes  excellent  going.  About  3  kilometres 
from  its  mouth,  it  is  crossed  by  the  dyke  previously  mentioned, 
which  at  its  point  of  contact  with  the  limestone  has  blackened  it  by  the 
development  of  hydrocarbons.  On  the  sides  of  the  wadi,  masses  of 
boulders  and  gravel  occur,  on  which  patches  of  the  plant  called  Hamad 
or  Hamatha  {Rumex  vesicarius)  by  the  Bedawin  grow  in  great  luxu- 
riance. This  is  a  succulent  plant  with  reddish  hollow  stem  and  heart- 
shaped  leaves,  much  sought  after  by  the  camels,  which  eat  it  readily. 
It  is  also  eaten  by  the  Bedawin. 

About  5  kilometres  from  its  mouth,  Wadi  Hamr  receives  its  main  Wadi  Thn 

Sakkar. 

tributary,  Wadi  Ibn  Sakkar,  from  the  left.  This  valley,  which  gets  its 
name  from  an  old  legend  concerning  some  man  who  became  insane  and 
lived  here  on  the  plant  Sakran,  is  12  to  13  kilometres  long,  heads  in  the 
sandstone  plateau  at  the  foot  of  El  Ti,  and  receives  part  of  the  drainage 
of  Sarbftt  el  Gemel.  Opposite  its  mouth  Wadi  Nokhl  enters  from  the 
right,  a  small  and  unimportant  feeder. 

At  this  point  the  sides  of  the  wadi  begin  to  disappear,  and  its  bed 
widens  out  to  over  a  kilometre  in  breadth,  this  continuing  up  to  Sarb6t 
el  Gemel.  Speaking  correctly,  there  is  no  proper  boundary,  as  the 
country  is  practically  a  plain  at  this  point,  with  a  few  knolls  of  limestone 
or  detritus  scattered  over  it. 

This  is  a  bold   ridge  of  limestone   and  flint   conglomerate   rising  Sarbat  ei 
366  metres  above  the  valley,  and  resting  against  the  sandstone,  which 
forms  the  country  between  it  and  the  plateau  of  El  Ti.    It  has  been  let 
down  by  the  main  line  of  fault,  which  has  thrown  down  the  whole  of  the 
plateau  to  the  south  against  the  older  crystalline  rocks. 

After  passing  this  ridge  the  valley  enters  the  sandstone  country,  and 
contracts  to  about  100  metres  in  width,  being  bounded  by  low  cliffs  on 
either  side.  In  this  area  the  sandstone  presents  the  scoriaceous  appear- 
ance so  well  known  in  other  districts,  but  the  most  remarkable  pheno- 
menon is  the  well-rounded  appearance  of  the  hills,  due  to  wind  and 
sand  action.  So  well-rounded  are  they,  that  at  a  distance  they  might 
be  mistaken  for  granite  knolls,  so  closely  in  shape  and  colour  do  they 
resemble  the  latter.  About  one  kilometre  below  Wadi  Qarflra,  Sinaitic 
inscriptions  were  seen  on  the  rocks. 

Seven  kilometres  from  Sarbdt  el  Gemel  the  mouth  of  Wadi  QarAra  Wadi  QarAm. 
is  reached,  and  here  the  road  bifurcates,  the  central  path  to  Grebel  Musa 


following  this  valley,  while  the  northern  route  goes  up  Wadi  Hamr  to 
where  it  heads  in  Debbet  el  Ramli,  and  thence  across  this  plain.  The 
course  of  these  paths  will  be  described  in  detail  later  on. 

At  this  point  Wadi  Hamr  was  left,  and  a  rugged  path  followed  over 
several  passes  and  very  bad  ground  indeed,  a  road,  that  until  one 
knows  the  capabilities  of  the  camels  of  Sinai,  would  have  been  the  last 
to  be  attempted.  This  road  is  as  a  matter  of  fact  only  used  for  riding 
camels,  but  thanks  to  the  good  and  careful  management  of  the  drivers, 
all  the  camels,  heavily  laden  with  baggage  though  they  were,  reached 
Ras  Eth&l  in  safety. 
Bas  Eth^i.  Near  the  head  of  Wadi  Eth&l  the  line  of  division  between  El  Ti  and 

the  low  plateau  to  the  west  becomes  obliterated,  the  two  being  connected 
by  a  line  of  flat- topped  hills  bearing  the  names  of  Gebel  Madsfis  and  Abu 
Deniat.  These  consist  of  Cretaceous  marls  with  sandstone  at  their 
base,  against  which  the  limestone  has  been  let  down  by  the  same  line 
of  fault  as  that  met  with  at  Sarb6t  el  Gemel. 

For  about  4  kilometres  from  its  head  this  valley  is  impracticable  for 
camels,  on  account  of  the  boulders  and  small  precipices  in  its  bed,  so 
the  way  runs  up  over  the  flank  of  Abu  D^mat,  over  bads  of  crystalline 
limestone  rendered  slippery  and  dangerous  by  sand-action. 

At  the  point  where  the  camel  path  struck  the  wadi  there  were  a 
few  well-grown  palm-trees,  and  one  or  two  fine  seyals,  as  well  as  good 
water. 

On  either  side  of  the  valley  the  ground  slopes  down  from  Gebel  el  Ti 
towards  the  west.  Gebel  Abu  Demat  ends  in  an  escarpment  facing 
west,  while  the  continuation  of  MadsAs  runs  to  valley-level  opposite 
Wadi  Hiaia,  a  tributary  of  Wadi  Qada.  Above  this  depression  rises 
Gebel  Kr6r.  the  stcfip  escarpment  of  Gebel  Krer,  a  narrow  limestone  ridge  cut  off  by 
a  fault  from  the  main  mass  ;  it  is  a  reduplication  of  the  main  hill-range 
of  that  name. 

Further  to  the  west,  between  Ethal  and  Wadi  Uset,  the  country  is 
broken  up  by  masses  of  gritty  limestones,  but  its  general  character  is 
that  of  an  open,  easily -traversed  district,  the  wadi  being  bounded  by 
low  mounds,  and  rarely,  if  ever,  having  any  distinct  walls  until  near 
the  Suez  road,  \vhich  crosses  it  about  5  kilometres  from  its  mouth.  At 
this  \x>int  occurs  a  salt  marsh  with  trickling  streams  of  very  brackish 
water,  near  which  were  a  few  stunted  palms  and  tarfa  bushes.  The 
water  is  evidently  thrown  out  from  beneath  the  marls  which  occupy 
this  hollow,  by  the  hard  limestone  forming  its  floor.  In  winter  a 
considerable  quantity  of  water  must  occur  here,  judging  from  the 
quantity  of  salty  mud  lying  around. 
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Below  this  the  wadi  begins  to  contract,  and  a  little  over  a  kilometre  Wadi  Eth&i 
further  down  receives  a  small  affluent,  Wadi  Kret,  which  drains  the  IlS^S^e  a)agt. 
eastern  slope  of  Gebel  Us^t.  Beyond  this  junction  it  narrows  rapidly 
and  becomes  a  winding  ravine  40  to  80  metres  wide.  About  2  kilo- 
metres further  down,  it  narrows  still  more  to  a  deep,  wild  gorge, 
cutting  through  the  flank  of  Gebel  Uset.  It  is  altogether  impassable 
for  camels,  and  very  difficult  for  foot  passengers ;  in  many  cases  it 
is  only  10  metres  wide,  and  bounded  by  almost  sheer  cliffs  of  limestone 
of  great  height. 

Returning  to  the  Suez  road  where  it  crosses  the  wide,  shallow  R«»d  between 
syncline  which  lies  between  the  Hammam  Fariln-Uset  rang^and  Gebel  andWadiU»6t. 
Kr^r,  it  is  seen  to  skirt  the  east  side  of  the  salt  marsh  above-mentioned, 
and  keeping  along  the  bare,  dry  plain  bears  in  a  north-westerly 
direction  towards  Wadi  Uset.  On  the  east  it  is  bounded  by  a  low 
ridge  and  mounds  of  marly  beds,  while  its  western  side  is  formed  by 
a  low  subsidiary  escarpment  of  gritty  limestone  of  a  dirty  brown,  earthy 
colour  capping  the  white  limestones  of  Gebel  Uset.  About  4  kilometres 
north  of  Wadi  EthS.1,  the  water-parting  between  it  and  Uset  is  reached; 
and  alx)ut  half  a  kilometre  further  on,  is  a  shallow  water-course  which 
collects  the  drainage  from  the  country  on  either  side  and  carries  it 
down  into  Wadi  Us6t,  7.5  kilometres  north  of  Ethai. 

Wadi  Uset. — At  the  point  where  the  road  strikes  this  wadi  there 
are  one  or  two  stunted  palm  trees  as  well  as  shrubs  of  gharqad, 
tarfa  and  retem,  while  just  to  the  east  of  the  road  is  a  single  palm,  at 
the  foot  of  which  are  some  brackish  springs,  seldom  used  because 
of  their  proximity  to  the  better  supply  in  Wadi  Gharandel.  At 
this  point  the  valley  is  broad  and  deep,  descending  through  the 
maze  of  low  hills  from  Gebel  Krer  in  which  it  takes  its  origin.  Between 
it  and  Wadi  Gharandel  there  lies  a  large  mass  of  marls,  etc.,  covered 
by  a  cap  of  gypsum. 

Below  the  Suez  road   this  wadi  suddenly  narrows  as  it  enters  the 
limestone  ridge  of  Gebel  Hammdm  Farftn,  cutting  its  way  through  the 
flanks  of  that  hill  by  a  picturesque  gorge  to  the  sea.     This  gorge,  which 
is  3  kilometres  long,  winds  its  way  between  cliffs  20  to  30  metres  high, 
the  crest  of  Hammam  Farun  towering  above  it  to  the  south.     It  is  20 
to  30  metres  wide,  and  its  bed  for  a  large  part  of  the  way  is  made  of 
solid  rock,  water- worn  and  polished,  and  difficult  to  walk  uix)n.     At  Wadi  Difficult 
different  points,  too,  the  wadi  takes  a  sudden  drop  over  a  hard  ledge  of  8^u^"° 
rock,  these  various  obstacles  rendering  it  impassable  to  laden  camels;  p^^^p*^'®*- 
while  it  is  very  difficult  for  heggin  (riding-camels).     About  a  kilometre 
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from  its  mouth  the  wadi  leaves  the  limestone,  and  opens  out  between 
low  hills  of  marl  and  conglomerate,  after  which  it  debouches  on  the 
coast-plain  and  makes  its  way  to  the  sea. 

Having  described  thege  two  wadis,  the  coast-range  of  Hammftm 
Farftn  and  Uset  comes  next  in  order.  This  range  extends  from  a  point 
2.5  kilometres  south  of  Wadi  Ethftl  to  the  edge  of  Wadi  Us6t,  a 
distance  of  12  or  13  kilometres.  On  its  west  side,  towards  the  Gulf 
of  Suez,  it  forms  a  slieer  precipice  up  to  the  vicinity  of  the  hot 
springs  of  Hamm&m  Farfln,  the  sea  washing  its  foot,  and  not  even  the 
breadth  of  a  path  being  left  uncovered.  It  is  thus  impossible  to 
observe  thia  range  from  the  west  except  from  the  sea.  To  the  east 
the  ridge  falls  away  gradually,  dipping  about  10**  in  that  direction, 
but  gradually  becoming  less  steep  on  the  flanks  of  Hamm&m  FarAn. 
On  the  southern  half  of  the  ridge,  Gebel  Uset  stands  up  in  a  well- 
defined,  round,  pointed  peak,  which  is  seen  for  a  good  distance  in  the 
country  round  about.  It  was  used  by  the  Ordnance  Survey  as  a 
triangulation  station  on  that  account.  In  climbing  it,  the  part  at  the 
top  is  very  difficult,  owing  to  the  hard  flinty  limestone  beds  of  which 
it  is  composed  forming  almost  vertical  ledges,  on  which  footing  was 
rendered  very  insecure  by  the  quantity  of  angular  gravel  covering  them. 
On  its  south  side  the  hill  falls  away  in  a  series  of  vertical  cliffs  towards 
Wadi  Ethai. 

The  northern  end  of  the  above-mentioned  range  is  generally  known 
as  Gebel  Hamm&m  Farfm,  but  the  Bedawin  guides  informed  us  that 
the  whole  range  was  really  called  Uset.  It  forms  a  bold  limestone  bluff 
479  metres  high,  facing  the  north-west  and  was  used  as  a  latitude  and 
azimuth  station  by  the  Ordnance  Survey.  Here  there  occur  several 
hot  springs  which  gush  out  at  the  foot  of  the  cliff  or  even  out  of  the 
sand  itself.  When  approaching  these  springs  from  the  north,  a  sickly 
smell  of  petroleum  is  discernable  over  a  kilometre  off,  which  rises  from 
the  water.  The  temperature  of  the  water,  according  to  the  determina- 
tion of  the  Ordnance  Survey,  is  160^  Fahrenheit,  or  71^0.  The 
following  is  an  analysis  of  the  water  taken  from  the  Ordnance  Survey 
Report : 

Chloride  of  sodium 73.215  7, 

Sulphate  of  lime G.720 

Sulphate  of  magnesia  ....         20.065 

100.000 

Specific  gravity  at  (50"  F.  1007.3,  water  being  1000. 
Amount  of  solid  matter  in  the  gallon,  1211  grains. 
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Near  these  springs  is  a  cave  in  the  rock  in  which  the  temperature  is  Hot  Cave, 
considerably  over  100**  F.;  it  is  undoubtedly  connected  by  a  side  fissure 
with  that  up  which  the  water  rises,  and  owes   its  temperature  to  the 
water.     Outside  the  entrance  the  rock  is  covered  with  dried  blood,  and 
the  Bedawin  informed  the  writer  that  those  who  visited  the  springs  for 
the  purpose  of  using  them  as  a  cure  for  rheumatism,  etc.,  brought  a 
goat  or  sheep  and  sacrificed  it  to  the  spirit  of  the  cave,  as  a  propitiatory 
offering.     These  springs  are  called  Hammfi.m  Fariin  Malfm  (the  Bath  Legend  of  the 
of  Pharaoh  the  accursed)  from  a  Bedawin  legend  which  connects  this  p"°*^ 
place  with  the  spot  where  the  Egyptian  host  with  Pharaoh  at  its  head 
was  overthrown  and  drowned  while  in  pursuit  of  the  Israelites.     The 
hot  springs  are  said  to  rise  up  the  fissure  which  was  made  by  the  pass- 
age of  Pharaoh  to  the  nether  regions. 

Returning  to  the  ridge,  it  may  be  stated  that  it  is  part  of  a  large 
anticHne  which  has  been  broken  in  the  middle  by  the  line  of  fault 
which  gave  rise  to  the  depression  of  the  Gulf  of  Suez.  The  hot 
springs  in  all  probability  are  produced  by  the  sea- water  rising  up  some 
of  the  collateral  fissures  produced  by  the  line  of  fracture. 

Leaving  the  hot  springs  of  Hamm&m  Farfln  Mal6n,  a  walk  of  7  or  Wadi 
8  kilometres  up  the  flat  sea-beach,  (here  a  flat  sandy,  and  in  places  ™"  ® ' 
loamy  expanse  between  1  and  2  kilometres  wide),  brings  one  to  the 
mouth  of  Wadi  Gharandel.  Here  it  is  only  30  or  40  metres  wide,  and 
is  bounded  by  steeply  inclined  cliffs  of  a  gritty  limestone.  At  the 
time  it  was  visited,  a  good  stream  of  slightly  brackish  water  was  flowing 
out  of  the  wadi,  and  losing  itself  in  the  sand  and  gravel  of  the  coast-  Running 

.  .  Water  Reedn 

plain.  Further  up,  the  valley  widened  and  became  practically  one  sheet  Trees,  etc. 
of  water,  and  recourse  had  to  be  had  to  a  path  running  along  the 
rocks  forming  the  side,  which  a  little  higher  up  became  impassable, 
and  the  party  was  driven  back  into  the  wadi  once  more.  Its  bed 
was  one  mass  of  bulrushes,  reeds,  and  tarfa  bushes  which  rustled  in 
the  wind. 

As  the  Suez  road  was  neared,  the  water  gradually  began  to  disap- 
pear, and  groves  of  tarfa  bushes,  gardens,  and  palm-trees  occupied 
the  wadi.  Signs  were  not  wanting,  however,  to  show  that  in  winter 
even  this  part  of  the  wadi  was  under  water.  At  the  point  where  the 
water  disappeared  from  the  surface  of  the  wadi,  it  is  joined  by  an 
affluent  from  the  east,  which  drains  the  low  coimtry  between  it  and 
Wadi  Us^t. 

All  the  way  up  to  the  point  where  the  Suez  road  crosses  it,  the 
valley  is  one  mass  of  tarfa  and  gharqad  trees,  amongst  which  one  has 
to  pick  one's  way.     Near  the  road  occur  the  wells  which  are  dug  in 


—  32  — 

the  bed  of  the  wadi.  These  were  reported  to  yield  excellent  water,  but 
experience  did  not  bear  this  out.  At  the  time  of  the  visit,  in  the  middle 
of  March,  the  water  had  a  full,  goaty  smell,  and  an  unpleasant  taste. 
The  Bedawin  stated,  however,  that  it  was  always  so  in  spring  and  sum- 
mer when  the  water  was  scarce,  but  that  in  winter,  during  the  rainy 
season,  it  was  quite  sweet  and  good.  The  sides  of  the  valley  from  its 
mouth  to  this  spot  were  composed  of  a  greenish  marly,  or  gypseous 
clay,  which  on  the  north  side  was  capped  by  a  bed  of  gypsum,  but  on 
the  south  had  a  covering  of  conglomerate  and  boulders.  Near  the 
wells  the  wadi  is  about  500  metres  broad,  and  is  bounded  by  low  cliffs 
20  to  30  metres  high.  Round  the  wells  are  several  palms,  and  these 
continue,  together  with  the  tarfa  and  gharqad  bushes,  for  over  2  kilo- 
metres up  the  wadi,  the  Suez  road  leaving  it  about  this  point. 

GebeiHoshera.  Passing  up  the  wadi  from  the  place  where  the  Suez  road  leaves  the 
valley,  there  are  no  very  well-defined  sides  to  the  water-way  until 
Gebel  Hoshera  is  reached.  This  is  a  ridge  of  gypseous  marls  and  gypsum 
capped  by  hard  coral  and  beach  limestone  on  the  north  side  of  the 
valley,  and  difficult  to  climb  on  account  of  the  vertical  cliffs  of  the  marls 
and  the  crumbling  nature  of  the  gypsum.  From  its  summit  a  good 
view  was  obtained  of  the  surrounding  country.  To  the  west,  in  the 
depression  up  which  the  Suez   road  passes,    could  be  seen   the  green 

EnqieiFai.  area  known  as  Enqi  el  FOl  (the  liejin  field) — so-odled  because  the 
Bedawin  cultivate  this  area — which  receives  its  water  from  the  sur- 
rounding hills  and  retains  it  in  a  basin.  Near  the  cultivated  area  were 
a  few  young  palm-trees.  On  the  south  of  the  wadi  rises  the  gypseous 
ridge  of  Gebel  Gush la  from  which  descends  an  affluent — WadiGushia — 
entering  Gharandel  opposite  Gebel  Hoshera.  To  the  east  can  be  seen 
the  plateau  of  Gel>el  Abiad  and  Hiala  running  back  into  the  main  table 
land  of  Gebel  el  Ti. 

Returning  to  the  wadi  itself,  from  Hoshera  it  presents  fairly  good 
going,  except  for  a  few  places  where  sand  and  gravel  had  accumulated. 
Along  its  course  clumps  of  retem  bushes  occupied  the  centre,  forming 
little  islands  round  which  the  "sels"  (torrents)  of  winter  had  to  pass, 
and  against  which  they  laid  their  burden  of  sand  and  boulders.  Higher 
up  gharqad  bushes  occupied  the  ground  more  or  less  to  the  exclusion 
of  the  retem. 

Wadi  Abu  From  Hoshera  eastward,  the  wadi  under^ifoes  a  chancre  of  name  and 

is  now  known  as  Wadi  Abu  Qada.  About  5.5  kilometres  beyond  the 
mouth  of  Wadi  Gushia,  it  receives  from  the  north,  Wadi  Silfa  (so- 
called  because  of  its  wide  plain-like  character),  and  about  1  kilometre 
farther  on  Wadi  Um  Retema  enters  from  the  south,  both  of  them 
being  short,  insignificant  watercourses. 
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About  8  kilometres  higher  up  a  more  important  affluent,  Wadi  el  Wadi  ei  Abiati 
Abiad,  heading  in  the  plateau  of  that  name,  enters  from  the  north,  the 
main  valley  bending  round  sharply  to  the  east  past  Gebel  el  Abiad. 
This  is  a  tableland  breaking  up  into  ridges  and  isolated  peaks  near 
Wadi  Abu  Qfi^da,  but  assuming  the  characters  of  a  plateau  further  north, 
with  a  slope  to  the  north-west.  It  receives  its  name  because  of  its 
dazzling  whiteness,  being  composed  of  a  white  limestone,  capped  in 
places  by  a  brown  conglomerate.  To  the  wadi  it  presents  steep,  vertical 
sides,  up  which  it  is  difficult  and  in  many  cases  impossible  to  climb. 

Beyond  these  hills  where  the  country  opens  out  somewhat,  after 
passing  the  end  of  the  ridge  of  Gebel  Krer  which  extends  from  Eth&l 
to  this  point,  two  affluents  enter,  one  on  either  side,  viz:  Wadi  Nasb 
from  the  north,  and  Wadi  Hi&la  from  the  south.  Up  the  latter  there  is 
a  footpath  leading  to  Wadi  Ethal. 

About  4  kilometres  higher  up,  Wadi  Um  Silfa  enters  from  the  north, 
and  the  main  drainage-line  opens  out  into  a  wide,  open  wadi,  which 
just  at  this  point,  changes  its  name  to  Wadi  WAta.  This  latter  valley 
was  not  followed  up  further,  but  makes  its  way  in  a  south-easterly 
direction  through  the  El  Ti  plateau. 

Leaving  the  main  wadi  at  Um  Silfa,  a  very  bad  road  over  ridges  and 
rugged  gullies  was  followed  parallel  with  Gebel  el  Abiad  and  El  Ti 
until  the  bed  of  Wadi  Baqa  (named  from  Baqa,  a  bundle  of  herbs, 
probably  because  of  the  number  of  plants  around  and  in  it)  was  reached. 
This  may  be  regarded  as  the  beginning  of 

{b)  The  beach  plateau,  etc.,  between  Gharandel  and  Suez. 

At  the  point  where  the  southern  branch  of  Wadi  Baqa  leaves  the  El  Ti  Wadi  Ba«ia. 
plateau,  the  connection  between  Gebel  el  Abiad  and  El  Ti  ceases,  and  a 
plain  commences  which  extends  from  29  to  30  kilometres  along  the  foot 
of  the  El  Ti  plateau,  being  14  kilometres  at  its  widest  from  the  foot 
of  this  table-land  to  Gebel  Kahali  (the  hill  of  Kohl).  It  is  covered  with 
downwash  in  many  places,  but  wherever  this  has  been  removed  it  shows 
a  white  chalky  floor. 

The  main  Wadi  Baqa  comes  down  from  El  Ti,  and  is  said  by  the 
Bedawin  to  head  in  that  plateau  three  days'  journey  inland.  There  is 
good  water  up  this  valley.  After  leaving  the  plateau,  it  crosses  the  plain 
and  receives  its  southern  branch  near  the  foot  of  Gebel  el  Abiad; 
between  this  point  and  Gebel  Sanftfa,  a  small  isolated  limestone  hill,  it 
receives  Wadi  Um  Ren,  and  El  Abiad  from  the  former  plateau,  and 
Wadi  Um  Adam  from  Gebel  Um  Adam,  a  continuation  of  the  Abiad 
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plateau.     This  whole  plateau  slopes  northwards  and  loses  itself  under 
the  downwash  of  the  plain. 

Just  at  the  end  of  the  Um  Adam  plateau  this  wadi  is  joined  by 
Wadis  Melbeand  Silfa,  and  a  little  further  down,  Wadi  Darba,  from  the 
hill  of  that  name,  and  the  combined  drainages  make  up  Wadi  Warden 
(the  valley  which  leads  to  the  spring).  In  Wadi  Melbe  there  is  a  well 
between  1  and  2  kilometres  from  its  junction  with  Baqa. 

As  was  previously  stated,  it  is  part  of  the  same  mass  as  Gebel  el 
Abiad,  and  ends  in  a  steep  escarpment  overlooking  Wadi  Silfa  (the 
branch  running  north  into  Wardan);  while  it  gradually  bends  round 
and  falls  away  in  a  gentle  slope  towards  the  heads  of  the  southern 
draining  branches  of  Silfa  and  El  Abiad. 

This  is  a  valley  with  a  soft  sandy  or  loamy  bottom  which,  near  its 
junction  with  Baqa,  (where  it  receives  plenty  of  water  from  the  hills  on 
either  side)  is  cultivated  by  the  Bedawin.  This  wadi  heads  in  a  fairly- 
wide  plain,  with  mounds  of  gypseous  marl  hi  it,  and  receives  the  water 
WadiAmjira.  from  Gebel  Um  Adam  on  the  east,  and  Zieti  on  the  west.  Wadi 
Am^ra  also  heads  here,  and  passing  through  the  ridge  of  Hoshera, 
makes  its  way  across  the  open  country  past  Gebel  Amara  to  the  sea. 
From  this  point  also,  a  road  strikes  south-west  to  En  Hawara,  which 
is  on  the  plain  between  Wadi  Am3,ra  and  Gharandel,  and  about  1 1  kilo- 
metres from  either. 

From  Wadi  Silfa  a  path  runs  over  the  pass  in  the  gypsum  ridge 
which  is  a  continuation  of  Hoshera,  into  the  plain  through  which  Wadi 
Amara  passes,  and  is  known  as  Sikkat  Am&ra.  The  country  at  this 
point  is  a  mass  of  gypsum  :ind  gypseous  marl  covered  in  places  by  a 
cap  of  dark  coral  or  beach  limestone,  while  nearer  the  sea  Wadi  Am&ra 
meanders  among  low  mounds  of  sand  and  pebbles  all  the  way  to 
the  coast. 

Following  the  Suez  road  northwards,  the  way  led  across  a  low- 
undulating  plain  dotted  at  first  with  a  few  low  hills,  and  having  a  low- 
plateau  on  the  east,  which,  as  Wadi  Warden  is  approached,  gradually 
merges  into  the  above-mentioned  plain,  sloping  south  and  sending  its 
drainage  mostly  into  Amura. 

Coming  north  across  the  plain  which  drains  into  Amara,  there  is  a 
gentle  rise  in  the  ground  over  some  mounds  of  gravel  mixed  with 
calcareous  and  gypseous  matter,  and  then  a  sudden  descent  into  the 
wide  bed  of  Wadi  Wardan.  On  the  south  side  it  is  bounded  by  steep 
low  cliffs  of  gypsum  capped  by  a  conglomerate,  while  the  opposite 
banks  seem  to  be  mainly  composed  of  a  gypseous  conglomerate.  At 
the  point  where  the  wadi  was  entered  it  was  from  500  to  600  metres 
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broad,  its  bed  being  strewn  with  boulders,  and  cut  up  by  numerous 
small  watercourses  which  meander  eastward  amongst  the  bushes  of 
tarfa,  etc.,  which,  together  with  bowwal  and  sakran,  occupy  the  low 
mounds  between  them.  After  the  last  few  days  spent  on  the  arid  plain 
in  the  vicinity  of  Amara,  this  sudden  appearance  of  verdure  was  very 
welcome  to  the  eyes. 

Opposite   the  place   where   the  w^adi   was  entered    (a  little  above  Wadi  Mas  ei 
the    Suez  road),  it  receives  from   the   north    Wadi  Mas   el   Dhabba 
(?  haunts  of  the  hyena)   which  drains  the  low,  mound-covered  plain 
on  that  side. 

Passing  up  Wardan,  two  small  valleys  were  passed,  (?)  Um  Demara,  Gebei  Hai&fi. 
and  Sia,  which  drained  the  plain  to  the  north.  After  passing  the  last 
wadi  the  hill  of  Gebel  Halafi  was  reached.  It  consists  of  alternating 
beds  of  gypsum  and  gypseous  marl,  much  cut  up  by  narrow,  deep- 
sided  water-courses,  which  rendered  climbing  extremely  difficult  on 
account  of  the  rotten  crumbly  character  of  these  rocks.  Forming  the 
top  was  a  hard,  crystalline  coral  rock  similar  to  that  on  Gebel  Zieti 
and  Hoshera.  This  hill,  together  with  those  just  mentioned,  forms  a 
ridge  of  gypseous  hills  capped  by  beach  limestones,  extending  from 
the  head  of  Wadi  Gharandel  to  the  foot  of  Gebel  Raha,  a  distance  of 
34  kilometres.  After  leaving  this  hill  the  road  led  across  a  dull,  unin- 
teresting plain  covered  with  mounds  of  loose  gravel  and  white  powdery 
calcareous  or  gypseous  matter,  in  the  direction  of  Wadi  Tayiba. 

At  the  beginning  of  Gebel  Raha  (the  flat-topped  hill)  the  escarp- oebei  Raha. 
ment  of  El  Ti  ends,  becoming  fused  with  the  plateau  bearing  the  first 
name.  This  is  essentially  a  later  plateau  which  has  been  evidently 
laid  on  against  that  of  El  Ti  and  slopes  gently  westward,  ending  in  a 
series  of  tongue-like  extensions  into  the  coast-plain,  which  has  undoubt- 
edly been  produced  by  the  denudation  of  its  beds.  It  consists  of  a 
series  of  sandstones,  sandy  clays,  and  some  limestone,  through  which 
several  small  valleys  have  cut  narrow  steep-sided  beds  which  oflfer  an 
eflfectual  barrier  to  the  traverse  of  an  otherwise  easy  table-land.  On 
the  waj^  north  several  small  wadis  were  crossed  near  their  exit  on  to 
the  plain.  These,  beginning  from  the  south,  are  Wadi  Abu  Hashia, 
which  drains  the  north  side  of  Gebel  el  Alhala  (a  small  outlier  of  the 
main  plateau),  Wadi  Um  Taset,  Wadi  Ibn  el  Fili,  to  the  north  of 
which  comes  Wadi  Sadr.  This  wadi  heads  in  Gebel  Sadr  or  Taset  wadi  Sadr. 
Sadr,  well  inland  in  Gebel  el  Ti,  the  former  being  the  watershed 
between  a  feeder  of  Wadi  el  Arish,  and  the  valley  which  bears  its 
name.  The  "sel  "  of  the  wadi  seems  to  be  narrow  and  bounded  by 
the  high  white  limestone  cliffs  of  Gebel  el  Raha,  and  after  it  leaves  the 
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high  limestone  plateau,  cuts  its  way  through  the  secondary  table-land 
to  the  plain.  Up  this  wadi  the  Bedawin  say  there  is  good  water,  and 
a  road  leads  up  it  past  Taset  Sadr  to  Nakhl. 
Gebei  Bisher.  Beyond  the  low  plateau  of  Raha  rises  the  characteristic  three-peaked 
hill  of  Gebel  Bisher,  a  white  limestone  mass  rising  out  of  El  Ti  plateau, 
and  a  well-known  landmark  to  travellers  by  land  and  sea. 
Wadi  Kahaii.  Before  Wadi  el  Ahadha  was  reached  the  bed  of  Wadi  Kahali  (the 
wadi  of  the  kohl-seller)  was  crossed.  This  wadi  heads  in  Gebd 
el  Raha. 

Wadi  el  Ahadha. — This  wadi,  which  is  so  named  because  horses 
can  be  brought  thus  far  from  Suez  (from  "  hadhwa, "  the  point  of  a 
horse's  hoof),  changes  its  name  higher  up  its  course,  to  that  of  Abu 
Kit&fa.  It  takes  its  origin  in  Gebel  Raha,  and  after  leaving  the 
limestone  plateau,  cuts  its  way  through  another  low  tableland  of  marls, 
etc.,  down  to  the  plain.  On  its  north  side  and  quite  close  to  it  is  another 
— Wadi  Naqa  G^mila — whicli  receives  the  water  from  the  low  plateau 
of  that  name. 

Gebel  el  Raha. — To  the  east,  the  line  of  view  is  bounded  by  the 
level  plateau-like  mass  of  Gebel  el  Raha  which  rises  up  from  behind 
the  low  plateau  forming  its  foot-hills.  This  range  extends  from  Wadi 
Sadr  up  to  a  point  to  the  north-east  of  Suez  where  it  suddenly  bends 
back  and  becomes  lost  to  view. 

Leaving  Wadi  el  Ahadha  and  going  in  the  direction  of  the  coast,  a 
bare,  desolate  plain  dotted  with  low  mounds  and  ridges  is  crossed, 
through  which  water-courses,  marked  by  bowwal,  rimth,  sakran,  etc., 
WadiDeh^.  make  their  way  to  the  sea.  Following  the  Suez  road,  the  Wadi 
Dehesa  is  crossed,  so-called  because  of  the  mounds  of  sand  in  it.  From 
this  wadi  northwards  the  road  consisted  of  a  score  or  so  of  parallel 
tracks  where  the  ground  was  open,  dwindling  down  to  two  or  three 
where  it  passed  through  a  narrow  cut  in  a  gravel  ridge.  Ail  the  way 
to  Ayun  Musa  it  was  an  alternation  of  wide,  shallow  water-ways  sepa- 
rated by  low  ridges  capped  by  a  hard  gravel  conglomerate,  through 
the  gaps  in  which  could  be  seen  the  palm  trees,  etc.,  which  grow  round 
the  wells. 

Ayun  Musa. — ^Just  before  these  wells  are  reached  the  ridges  dis- 
appear, and  the  road  enters  a  plain  which  is  covered  with  shell-sand  and 
fragments  of  various  things  met  with  on  a  beach.  To  the  east  of  the 
wells  is  a  low  bank  of  oysters  embedded  in  a  mass  of  loosely  cemented 
grit,  while  round  about  the  springs  the  same  sort  of  rock  persists. 
The  wells  are  in  fact  on  a  "  raised  beach  area."  They  are  situated  in 
an  indentation  in  the  low  plateau  which  lies  around  it  and  practically 
shuts  it  off  from  view  from  the  south. 
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These  springs  are  situated  on  a  slight  rise  which  falls  sharply  on  The  Weiis. 
its  seaward  side.  It  consists  cf  what  appears  to  be  gritty  material  of 
the  beach  deposits  evidently  cemented  together  by  lime  deposited 
from  the  water.  This  rise  is  about  three  kilometres  from  the  sea-coast 
and  about  fifteen  from  Suez.  There  are  about  a  dozen  springs  of 
various  kinds  rising  up  through  the  rock,  some  of  which  are  enclosed 
by  a  roughly-built  wall,  while  others  rise  in  natural  basins  evidently  of 
their  own  formation,  resembling  a  miniature  cone  and  crater,  some  of 
which  are  full  of  rushes,  while  others  have  a  clean  basin.  Some  of  the 
springs  are  utilised  for  irrigating  the  large  gardens  which  have  been 
planted,  in  which  vegetables  and  fruit  are  grown  for  sale  in  Suez. 
Besides  these  springs  there  are  a  few  water-holes  which  are  only  used 
for  watering  the  camels,  or  washing  purposes.  Numerous  palms  and 
tarfa  trees  grow  luxuriantly  in  the  damp  soil  on  the  north  side  of  the 
springs,  forming  a  very  efficient  shelter  from  the  wind  and  sun.  Close 
to  the  gardens  are  one  or  two  Arab  houses  occupied  by  the  gardeners, 
and  there  is  a  more  or  less  well-preserved  Levantine  house  which  is 
built  in  the  form  cf  a  cafe  or  locanda  owned  by  a  Greek,  who  in  com- 
pany with  some  of  his  compatriots,  live  here  and  carry  on  a  trade  with 
the  Bedawin  who  work  the  turquoif^c  mines  of  Maghara,  blastiug- 
I)owder  and  other  necessaries  being  given  in  exciiange  for  the  rough 
stones,  which  are  taken  to  Alexandria  and  Cairo. 

From  the  wells  to  the  bank  of  the  Suez  Canal  there  are  the  remains 
of  a  carriage  road  said  to  have  been  made  by  Abbas  Pasha,  across  the 
boulder-strewn  plain  which  extends  down  to  the  sea.  This  is  bounded 
on  the  east  by  a  low  j)lateau  of  clays  or  marls  ca})ped  by  a  bed  of  hard 
conglomerate,  from  which  many  of  the  boulders  on  the  plain  have 
been  derived.  Before  reaching  the  Canal,  this  plateau  bends  sharply 
round  in  a  north-easterly  direction,  thus  giving  origin  to  the  plain 
which  lies  to  the  east  of  the  Canal. 

To  the  east  of  the  springs  of  Ayun  Musa,  this  plateau  is  cut  by 
Wadi  Ayun  Musa  which  comes  down  from  the  limestone  plateau. 

About  4  kilometres  to  the  north-west  of  the  wells  are  situated  the 
Quarantine  buildings  of  Ayun  Musa,  to  which  the  passengers  and 
crews  of  any  ships  having  plague,  cholera,  or  any  infectious  disease,  are 
sent  for  varjnng  periods  before  they  are  allowed  to  enter  the  Suez  Canal. 

(c)  The  Sandstone  Plateau. 

Having  described  the  ground  covered  by  the  younger  sedimentary 
formations  in  detail,  it  now  remains  to  give  an  account  of  the  country 
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covered  by  the  sandstones  and  limestones  o£  the  Nubian  series.  While 
in  the  area  just  described  the  general  character  of  the  country  was 
that  of  a  plain  bounded  by  ridges  of  uncoloured  beach  deposits  or 
gypsum,  or  a  low  plateau  of  monotonous  sameness  without  any  fea- 
tures of  interest  to  relieve  it,  with  no  trees  and  scarcely  any  verdure 
to  refresh  the  tired  eyes  of  the  traveller,  as  a  contrast  the  district  to  be 
described  compares  very  favourably.  The  many  and  varied  tints  of 
the  rocks,  ranging  from  deep  red  and  rich  brown  through  yellow  to 
pure  white,  furnish  a  never-ending  and  ever-varying  kaleidoscope  of 
colour  effects,  especially  in  the  early  morning  at  sunrise,  and  in  the 
evening  at  sunset.  It  is  at  the  latter  time  that  the  richest  effects  are 
noticeable,  when  the  slanting  rays  of  the  westing  sun,  falling  on  the 
pink  granite  peaks,  the  jagged  edges  of  the  dark,  gneisso^e  ridges,  and 
the  dark -red  rounded  masses  of  sandstone,  produce  a  gorgeous  blending 
of  colours  shading  from  delicate  rose  tints  to  dark  purple,  which  once 
seen  can  never  be  forgotten.  Nor  is  this  all  there  is  to  be  seen ;  the 
wadis  which  drain  this  area  present  some  very  fine,  steep-sided  gorges 
of  great  beauty,  along  the  bed  of  which  numerous  palms,  seyal,  tarfa, 
and  retem  trees  flourish  luxuriantly,  offering  very  welcome  shade  from 
the  rays  of  the  noon-day  sun ;  while  the  floor  of  the  water-courses  in 
the  si)ring  months,  immediately  after  the  winter  rains,  is  in  many 
places  a  veritable  garden  of  flowers,  and  in  their  higher  reaches, 
near  the  Debbet  el  Ramli,  beds  of  lilies  clothe  the  ground  in  a  garment 
of  bluish-white  and  pink,  spangled  with  their  long  gladiate  leaves. 

This  plateau  may  be  said  to  extend  from  Wadi  Fcran,  in  latitude 
28^  48'  N.,  to  the  head  of  Wadi  Hamr  at  latitude  29^  10'  N.,  thence 
running  down  to  the  west  of  the  Debbet  el  Kamli  to  Wadi  Siq  and 
Gebel  Dhalal.  From  Wadi  Feran  to  Wadi  Shellal  it  is  hounded  on  the 
east  by  high  granite  hills,  and  on  the  west  by  the  Cretaceous  ridge, 
Gebel  Mokateb,  Gebel  Abu  Alaqa,  Wadi  Budra,  Gebel  Markha,  and  Sarbft t 
el  Gemel,  on  the  south  by  Wadi  Shellal,  and  on  the  north  by  Debbet 
el  Ramli  and  Gebel  el  Ti. 

At  this  point,  it  is  not  ]jrojK)sed  to  describe  any  of  the  wadis  except 
those  actually  draining  the  area,  those  outside  or  only  on  the  borders 
will  be  dealt  with  in  the  chapter  on  the  igneous  ranges. 
Wadi  Mokateb.  Commencing  then  from  the  southern  boundary  on  Wadi  Feran  the 
first  wadi  to  \ye  noticed  is  Mokateb  (the  written  wadi  so  allied  from  the 
number  of  inscri])tions  found  there).  Leaving  the  above-mentioned 
valley,  the  road  winds  up  through  a  rough  boulder-strewn  water-course 
draining  south,  and  broken  by  low  ledges  of  sandstone  over  which 
laden  camels  scramble  with  difficulty.     After  a  walk  of  3*5  kilometres 
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or  thereabouts,  the  watershed  is  crossed  and  the  true  Wadi  Mokateb 
is  entered,  which  is  a  broad  valley  running  down  to  the  north  between 
low  walls  of  red  sandstone,  on  which  are  carved  the  numerous 
inscriptions  which  give  it  its  name.  At  its  head  it  is  practically 
an  oj)en  plain  with  isolated  mounds  of  sandstone ;  but  later  on  these 
close  up  and  form  walls  from  6  to  12  metres  high,  rising  to  20  or 
30  metres  near  its  mouth.  Near  its  origin  it  receives  the  Wadi 
Kateb  from  the  south-west,  and  various  other  small  feeders  from  the 
hills  on  either  side  on  its  way  down  to  join  Wadi  Sidri.  (For  an 
account  of  the  inscriptions  see  supplement  to  Part  I,  Ordnance 
Survey  of  the  Peninsula  of  Sinai).  In  the  bed  of  the  wadi  a  few 
seyal  trees  are  growing,  and  rimth  is  the  main  plant  of  the  herbaceous 
variety. 

At  the  point  where  it  enters  Wadi  Sidri,  the  latter  expands  into  a 
wide,  shallow  water-course — Sell  Sidri — ^in  which  are  many  seyal  trees. 
From  thence  the  wadi  bends  westward  and  nmning  in  a  broad  course 
between  the  terraced  sandstone  hills  on  either  side,  passes  out  through 
a  stecp-walled  gorge  at  Abu  Alaqa  to  the  sea.  The  country  around 
the  Wadi  Mokateb  is  practically  a  basin  of  low  sandstone  hills  sloping 
down  to  Sell  Sidri,  and  overlooked  by  the  commanding  hill  of  Gebel 
Merzcqa  on  the  east,  and  Abu  Alaqa  on  the  west ;  it  has  been  faulted 
down  to  the  west,  as  has  the  whole  area  up  to  Wadi  Shellal. 

Wadi  U^7ia.-— About  7  kilometres  down  from  the  entrance  of  the 
Wadi  Mokateb,  Wadi  Sidri  receives  from  the  north-east,  Wadi  Qena, 
which  at  its  mouth  is  about  100  metres  wide,  and  is  enclosed  by 
nearly  vertical  cliflfs  of  soft  ^aTldstone  between  70  and  90  metres  high. 
About  1  kilometre  from  its  mouth  it  receives  the  small  feeder  Wadi 
Qenaia  in  which  occur  the  workings  for  turquoise  in  Gebel  Maghara. 
The  larger — Wadi  Qena  — bears  north-east  and  immediately  opens  out 
into  a  wide,  sandy  plain  containing  many  granite  boulders  and  nume- 
rous well -grown  seyal  trees,  the  expanse  ending  against  the  granite 
range  about  4  kilometres  distant.  In  this  range  the  wadi  takes  its 
origin,  issuing  from  it  by  a  narrow  gorge. 

Near  the  foot  of  the  granite  range  is  a  well  containing  a  perennial 
supply  of  good  water,  and  said  by  the  Bedawin  to  have  been  dug  by 
Major  Macdonald  who  worked  the  turquoise  mines  for  some  years. 
About  half  a  kilometre  above  the  entrance  of  Wadi  Qenaia  are  the  ruins 
of  Major  Macdonald's  house,  with  the  remains  of  what  may  have  been 
a  garden  close  by. 
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Wadi  Qenaia. — This  wadi  riins  for  about  1  kilometre  between 
Bteep-sided  cliffs,  then  suddenly  narrowing  into  a  small  gully  breaks 
up  into  two,  one  branch — the  shorter — bends  north-west  and  after 
crossing  a  piece  of  low  country  ends  in  a  precipice  in  a  hill  on  the  west ; 
the  other  main  branch  holds  a  northerly  course  among  low  cliffs  for  4 
kilometres  and  ends  at  the  foot  of  the  granite  range. 

Gebel  Maghara. — This  is  a  more  or  less  rectangular  hill  capped  by 
a  basalt  flow.  In  it  occur  the  workings  for  the  turquoise.  The 
following  are  the  names  of  some  of  the  workings  in  this  and  the 
neighbouring  hills. 

1.  Zafarana:  This  occurs  in  the  small  triangle  of  sandstone  between 
Wadis  Sidri  and  Qena,  and  faces  the  former. 

2.  Hagaga:  This  is  the  most  southerly  one  in  Wadi  Qenaia;  of 
the^e  there  are  four  at  present  worked ;  the  first  is  worked  only  on  the 
face  of  the  rock ;  the  second  has  a  short  gallery  which  ends  in  a  deep 
well-like  shaft,  as  does  also  the  third ;  while  the  fourth  has  a  large 
working  12  to  15  metres  high  from  which  a  short  gallery  has  been 
commenced. 

3.  Yahudia,  is  said  to  yield  the  best  stones  and  is  worked  along  a 
short  gallery. 

4.  El  Rodd,  is  worked  on  the  face  of  the  cliff.  Besides  these  there 
were  two  evidently  ancient  Egyptian  workings  which  for  superstitious 
reasons  the  Bedawin  avoided. 

These  workings  occur  in  the  cliff  from  40  to  GO  metres  above  the 
valley,  and  are  found  over  a  distance  of  200  to  300  metres. 

Facing  this  is  a  small,  flat-topped,  conical  hill  lying  in  the  angle 
between  Qenaia  and  Qena  on  the  top  of  which  are  the  ruined  houses 
of  the  miners  and  their  guards.  (For  further  dej^cription  of  this  place 
with  the  hieroglyphics  found  there,  see  Ordnance  Survey,  Peninsula 
of  Sinai,  Part  I,  pages  167-180). 

Leaving  Wadi  Qena,  and  following  that  of  Sidri,  the  road  winds 
between  vertical  sandstone  cliffs  for  about  a  kilometre,  when  suddenly 
a  boss  of  granite  appears  on  the  left,  rising  up  into  sheer  precipices 
and  pinnacles,  and  lending  grandeur  to  the  scene.  This  has  evidently 
acted  as  an  obstruction  to  the  water,  as  it  runs  parallel  to  its  length 
and  has  made  its  way  round  the  end  of  it,  bending  sharply  baci^  to  its 
original  direction  and  holding  on  its  way  past  the  mouth  of  Wadi  Budra 
to  the  sea. 
Sheikh's  Opposite  the  mouth  of  Wadi  Qena  in  Wadi  Sidri,  there  is  a  sheikh's 

tomb  at  which  the  Bedawin  pay  their  devotions. 


Tomb. 


PLATE   11.00 


NAGB  BUDRA 


PLATE   ll.(b) 


LOWER  PART  OF  VVADI  FERAN. 
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Turning  to  the  right  out  of  Sidri,  Wadi  Budra  is  entered  about  3  Wsd!  Budm. 
kilometres  below  Maghara.  This  is  a  fairly  wide  valley  which  rises 
rapidly  to  the  north,  and  soon  divides  into  a  number  of  branches  which 
lose  themselves  among  the  steeply-inclined  ridges  of  sandstone.  On 
the  west  it  is  bounded  by  the  steeply-tilted  Cretaceous  marls,  and  on 
the  east  by  the  edge  of  the  sandstone  plateau.  The  bed  of  the  wadi 
is  clothed  with  bushes  of  rimth  and  shia,  while  seyal  trees  occur  here 
and  there.  After  the  wadi  breaks  up  near  its  head,  the  path  wanders 
about  amongst  low  hills  of  vari-coloured  sandstone  and  shale,  ranging 
from  yellow,  red,  purple,  to  blue,  until  after  about  3  kilometres  it 
reaches  the  pass  known  as  the  Naqb  Budra.  This  is  a  sudden  drop  Naqb  Budra. 
into  the  basin  of  Wadi  Shell&l,  and  is  negociated  by  a  winding  path 
which  crosses  and  recrosses  the  side  of  the  pass ;  here  and  there  the 
path  is  strengthened  by  a  loose  wall;  while  at  other  places  the  camels 
have  to  slip  and  sprawl  over  rounded  knobs  of  sandstone. 

On  the  left  is  Gebel  Naqb  Budra  which  presents  a  piece  of  fantastic  2®^^"^^ 
sculpturing  in  the  sandstone  which  forms  its  base,  above  which  succeed 
successive  terraces  of  limestone  and  marl  to  its  summit,  from  which 
a  fine  view  of  the  surrounding  country  is  obtained.  Looking  eastward 
the  sandstone  is  seen  to  consist  of  a  massive  plateau  cut  up  by  narrow, 
steep-sided  wadis,  and  having  patches  of  basalt  dotted  about  on  the 
higher  summits.  Towards  Wadi  Shellal  it  slopes  down  quickly  and  has 
undoubtedly  been  let  down  by  a  fault  against  the  granite  on  the  north 
of  the  valley.  After  descending  the  Naqb  Budra,  the  road  leaves  the 
wadi  of  that  name,  and  crossing  the  heads  of  one  or  two  small  water- 
courses descends  rapidly  towards  Wadi  Shellal.  The  ground  passed  over 
consists  of  sandy  shales  and  sandstones  of  many  colours,  and  is  covered 
with  a  ferruginous  slag-like  gravel  derived  from  the  sandstones  of  the 
plateau.  The  road  on  entering  the  Wadi  Shellal  runs  for  about  2 
kilometres  in  a  direction  west  of  north  until  it  reaches  Wadi  Baba,  from 
whence  it  turns  west  into  Seh  Baba  and  El  Markh&. 

Leaving  the  road  at  the  junction  of  the  two  above-mentioned  valleys  Wadi  sheiiAi. 
it  is  now  necessary  to  give  a  short  account  of  Wadi  Shellal  as  far  as  it 
is  known. 

From  its  junction  with  Baba,  as  stated  above,  its  "sel"  lies  along  a 
west-of -north  line,  having  a  width  of  100  metres  or  so,  and  a  fairly 
smooth  l)ed  covered  with  soft  sand  which  makes  heavy  going.  On 
the  east,  it  is  bounded  by  hills  of  dark  green  gneiss  capped  by  red 
sandstone  and  brown  limestone,  which  show  a  terraced  appearance  due 
to  step-faults  ;  while  its  western  side  is  formed  of  steeply-tilted  beds  of 
Cretaceous  marls  and  Nubian   sandstone.     At  the  point  where  the 
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camel  path  to  Naqb  Budra  leaves  it,  it  takes  a  sharp  bend  eastwards 
and  2  kilometres  higher  up  receives  Wadi  Budra,  and  half  a  kilometre 
further  on  Wadi  Abu  Aqila  from  the  south.  Up  to  this  point  both 
sides  are  formed  of  the  red  sandstone  and  limestone  of  Carboniferous 
age,  which  between  the  entrance  of  these  two  wadis  form  a  cataract 
about  6  metres  high,  owing  to  the  limestone  crossing  its  bed.  (It  is 
probably  from  this  that  the  wadi  receives  its  name  "Shell&l"  meaning 
cataract.)  Passage  to  the  upper  part  of  this  wadi  is  obtained  by  a 
rough  camelroad  winding  up  its  north  side.  Above  the  cataract  the 
valley  opens  out  into  a  wide  bed  in  which  the  Bedawin  encamp  in  the 
early  spring  with  their  flocks,  water  being  reported  higher  up  at  a 
place  marked  by  a  few  palms.  Above  the  cataract  the  wadi  was  not 
explored  ;  but  from  the  surrounding  hills  it  was  seen  to  enter  the  granite 
and  gneiss  hills  by  a  narrow  gorge,  and  its  head  was  not  very  far 
above  that  point. 

Inscriptions.         Qu  the  saudstouc  and   limestone  immediately  below   the  cataract 
several  Sinaitic  inscriptions  were  noticed. 

Wadi  Baba.  Returning  to  the  mouth  of  Shell&l  it  is  now  necessary  to  go  up  the 

Wadi  Baba  in  order  to  see  the  country  from  the  best  stand-point. 
At  its  mouth  this  valley  is  about  200  metres  wide  owing  to  its  junction 
with  the  Wadi  Samra,  and  also  to  the  sudden  arrest  and  replace- 
ment of  the  igneous  and  metamorphic  rocks  by  limestone  and  marl 
which  weather  easily. 

Just  by  the  mouth  of  Wadi  Samra  is  a  small  hill  of  red  granite, 
which  makes  a  striking  contrast  with  the  dark-green  and  gray 
gneissose  rocks  forming  the  hills  at  this  point  with  their  caps  of  red 
sandstone.  They  rise  up  sharply  from  the  plain,  towering  peak  over 
peak  in  all  their  rugged  grandeur.  Immediately  on  entering  the  hills 
the  valley  assumes  a  very  tortuous  course,  bending  and  twisting  in  a 
most  remarkable  way  through  as  fine  a  gorge  as  any  in  the  peninsula. 
In  i)laces  the  bed  of  the  wadi  is  no  wider  than  a  path,  a  laden  camel 
having  very  little  room  to  spare  on  either  side ;  while  again  it  opens 
out  a  little  only  to  close  in  once  more.  Its  floor  is  strewn  with 
huge  boulders  of  granite  ;  while  numerous  small  ledges  occur  over 
which  the  camels  have  to  clamber.  On  either  side  the  granite  hills  rise 
in  precipitous  cliffs  of  over  300  metres  in  height,  while  they  tower 
away  peak  above  peak  for  over  300  metres  more.  Down  the  sides 
of  these  hills,  during  a  rainstorm,  pour  numerous  small  tributary 
streams,  some  of  them  falling  over  cataracts  100  metres  high.  The 
scenery  here  is  of  the  grandest  and  most  savage  description,  the  hills 
closing  in  so  that  the  wadi  is  in  perpetual  shadow,  while  into  some 
of  the  sharp  bends  the  sun  never  penetrates. 
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In  nearly  every  little  side  valley  there  are  rock-basins  containing 
water,  but  inaccessible,  except  to  men  who  can  climb  the  slippery, 
polished  rocks  in  the  way.  Pahns,  too,  are  present  here  and  there 
where  the  water  occurs  near  the  mouth  of  the  tributary  wadi. 

For  5  or  6  kilometres  the  valley  continues  its  tortuous  course,  and 
then  the  hills,  which  have  been  gradually  becoming  lower,  open  out, 
and  little  by  little  the  gneiss  and  granite  become  covered  up  by  sand- 
stone, and  disappear  below  ground.  This  is  an  exceedingly  dangerous 
place  to  be  caught  in  during  a  rainstorm,  as  the  wadi  has  an  extensive 
collecting  ground,  and  in  the  confined  space  of  its  lower  reach  the  water 
must  rise  at  least  20  metres,  judging  by  the  appearance  of  the  rocks 
on  either  side. 

From  the  point  where  the  wadi  began  to  open  out,  running  water  was  Sunning 
met  with  which  occasionally  disappeared  in  the  sand  only  to  reappear  ^.,  In  wSi* 
again  at  another  point.  Numerous  palms  and  tarfa  trees  grow  luxu- 
riantly where  this  water  flows.  The  character  of  the  water  is  poor, 
being  brackish  and  undrinkable.  For  5'5  kilometres  or  thereabouts, 
this  water  is  met  with  and  the  palms  seem  to  accompany  it,  but  a 
little  above  the  mouth   of  Wadi  Ham&t  they  disappear. 

About  half  a  kilometre  above  the  entrance  of  Wadi  HaniHt,  is  that  Wadi  KhaiUq. 
of  Wadi  Khalliq,  a  small  wadi  draining  the  low  hills  to  the  north.     In 
it  occur  one  or  two  "maghara"  or  mines,  in  which  manganese  andiron  Mines. 
.  ores  occur  about  a  kilometre  from  the  mouth.     Opposite  its  junction 
with  Wadi  Baba  there  is  an  Arab  burying  ground. 

About  2*5  kilometres  higher  up  the  Wadi  Baba  opens  into  a  wide 
seh,  or  plain,  formed  by  the  junction  of  four  drainages,  viz.,  the  two 
branches  of  Baba  from  the  north-west  and  north,  the  latter  receiving 
Wadi  Beda  from  the  Debbet  EI  Kamli,  and  Wadi  Nasb  and  Suwiq. 
From  this  point,  looking  westward,  the  country  is  seen  to  be  a  plateau 
sloping  towards  the  east  and  north  from  the  high  ridge  forming  the 
boundary  of  EI  Markha  and  the  granite  and  gneissose  range  away  to 
the  south  which  forms  the  w^atershed  between  the  feeders  of  Wadi 
Sidri  and  Baba.  It  is  essentially  a  sandstone  country  in  appearance, 
showing  the  flat-topped  hills  separated  by  the  narrow,  vertical- sided 
gullies  so  common  in  such  an  area. 

This  is  one  of  the  most  important  feeders  of  Wadi  Baba.  At  itswadiNaab. 
mouth  it  is  a  shallow  water-course  about  100  metres  wide,  bounded  on 
the  west  by  cliflfs  of  sandstone  only  a  few  metres  high,  while  on 
the  east  the  same  rock  rises  60  to  90  metres  above  the  floor.  The 
explanation  of  this  is  that  the  country  has  been  let  down  by  a  fault 
to  the  west,  along  line  whose  the  valley  has  formed.     About  2*5  kilo- 
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Wadi  Suwi<i 
and  its 
tributaries. 


metres  from  its  mouth,  gneiss  appears  at  the  foot  of  the  eastern  cliff 
and  continues  up  to  its  head.  Along  the  bed  of  the  wadi  numerous 
well-grown  seyal  trees  occur,  which  were  probably  grown  in  much 
greater  numbers  by  the  ancient  miners  for  the  supply  of  the  charcoal 
for  the  smelting  of  the  ore  found  in  the  vicinity. 

About  5  kilometres  from  its  mouth  there  are  the  ruins  of  a  village 
with  large  heaps  of  copper  slag.  Close  by  are  one  or  two  gardens  in 
which  are  a  few  palm  and  sidr  trees,  and  two  or  three  springs  from 
which  the  gardens  and  a  little  of  the  surrounding  land  are  irrigated  by 
means  of  shadufs.  Near  by  are  several  caves  or  galleries,  probably 
made  in  search  of  ore  though  some  may  have  been  occupied  as 
dwellings. 

From  the  ruined  village  a  path  strikes  off  across  the  ridge  towards 
Serabit  el  Kh&dim.  Several  other  paths  start  off  from  this  point  to 
the  old  workings  which  occur  all  over  the  plateau. 

Leaving  the  mouth  of  Wadi  Nasb,  the  path  leads  up  Wadi  Suwiq 
towards  Serabit  el  Khadim.  On  the  left  it  receives  the  small  affluent 
Wadi  Ikfa  which  heads  on  the  edge  of  Debbet  el  Ramli,  and  on  the 
right,  1.5  kilometres  from  its  mouth,  Wadi  Lahi^n,  a  long,  broad,  steep- 
sided  water  course  which  heads  about  7  kilometres  to  the  south.  Between 
this  and  the  next  important  tributary  on  this  side — Wadi  Bala — are 
two  unimportant  feeders,  Wadis  Zeber  and  Nimla. 

Wadi  Bala  which  enters  from  the  south  about  4  kilometres  above 
Lahi&n,  is  a  fine  broad  valley  cut  in  gneiss  with  the  sandstone  capping 
it  on  either  side.  Like  the  latter  it  has  a  plentiful  growth  of  seyal 
trees  in  it. 

From  the  left  entering  opposite  Wadi  Nimla  comes  the  important 
affluent  Wadi  Habfis  which  drains  a  large  piece  of  Debbet  el  Ramli,  its 
continuation  being  the  Wadi  Garf .  About  a  kilometre  further  on  Wadi 
WadiMerAq.  Merstcj  enters  from  the  east  from  its  source  in  the  sandstone  hills  bor- 
dering Debbet  el  Ramli.  This  valley  is  so  called  because  of  the  broad, 
meadow -like  expanse  near  its  mouth.  Round  it  a  good  deal  of  blown 
sand  has  been  accumulated  and  consolidated,  and  now  yields  a  certain 
amount  of  pasture  for  the  flocks  of  the  Bedawin  who  have  an  encamp- 
ment there.  Near  here  was  the  home  of  one  of  the  sub-sheikhs  of  the 
Towara,  Modakhal  Suliman. 

Wadi  Suwiq  ends  in  a  Naqb  from  which  it  descends  steeply  at 
first,  flowing  primarily  in  a  north-westerly  direction  and  then  bending 
round  to  the  west.  It  is  bounded  by  the  vertical  cliffs  of  the  Car- 
boniferous siuidstone,  and  winds  about  a  good  deal  on  its  way  to  join 
Wadi  Baba. 


Wadi  Bala. 


Wadi  Habiw. 
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In  a  small  wadi  west  o£  Habus  there  is  a  deep  well  dug  in  its  bed 
and  properly  pitched,  which  yields  a  fair  supply  of  brackish  water.  The 
name  of  the  wadi  is  Melha. 

Having  put  down  the  camp  for  a  day  at  the  mouth  of  Wadi  Serabit  ^"iiV^. 
el  Kh&dira,  an  ascent  was  made  to  see  the  ruined  temple  which  is  on 
the  top  of  the  plateau.  Leaving  the  camels,  a  path  was  followed  up 
the  wadi  for  a  little,  and  then  it  began  to  wind  slowly  up  the  hill  ledge 
by  ledge  until  the  plateau  was  reached.  This  temple  has  been  fully 
described  in  the  "  Ordnance  Survey  of  Sinai,"  Chapter  VII,  pp.  192-3. 
Here  there  are  some  old  workings  for  turquoise  which  are  said  to  be 
exhausted,  any  stones   now  found  being  worthless. 

Climbing  the  hill  behind  the  plateau  on  which  the  ruined  templestands  ^^^i^'*^^* 
a  good  view  of  the  surrounding  country  was  got  for  tens  of  kilometres 
round.  The  hill  itself  is  roughly  rectangular  in  outline  with  its  longer 
axis  lying  north-west  and  south-east.  The  sides  are  very  steep  and 
diflScult  of  ascent,  this  being  largely  due  to  its  having  a  aip  of  basalt 
which,  acting  as  a  protective  covering,  yet  allows  of  the  weathering  of 
its  sides.  To  this  is  to  be  attributed  its  greater  height  above  its 
immediate  neighbours.  Falling  off  in  a  south-westerly  direction  is  a 
tongue  which  runs  up  to  the  base  of  Gebel  Tatar  el  Dahami,  a  granite 
mass  whose  summit  is  composed  of  a  col  of  sandstone  ;  while  to  the 
south  the  gneiss  country  is  seen  spreading  out  on  either  side  of  Wadi 
Um  Agraf.  To  the  east  the  course  of  Wadi  Siq  is  seen,  as  it  meanders 
its  way  down  from  El  Ti,  the  whole  of  which  escarpment  is  visible  as 
a  wall  extending  from  Gebel  Dlialal  to  the  head  of  Wadi  Hamr,  with 
the  plain  of  El  Ramli  lying  at  its  foot.  To  the  west,  in  the  immediate 
foreground,  stiind  up  the  two  well-defined  peaks  of  Gebel  Um  Riglen 
(so  called  because  of  their  resemblance  to  two  legs)  ;  while  the  sloping 
sandstone  plateau  is  seen  rising  up  to  the  heights  of  Gebel  Baba,  and 
sinking  to  earth  to  the  north  beneath  the  sand  of  the  Debbet  el  Ramli, 
the  wadis  appearing  like  open  drains  at  intervals  in  it. 

From  the  mouth  of  Wadi  Serabit  el  Khadim  the  path  leads  over  the  Naqb  Suwiq. 
Naqb  Suwiq,  (which  is  impassable  for  laden  camels,  and  difficult  even 
for  heggin)  into  Wadi  Khamila.     This  latter  wadi  will  be  described 
along  with  Wadi  Um  Agraf  of  which  it  is  a  tributary. 

There  now  remains  to  be  described  the  piece  of  sandstone  lying 
between  Wadi  Siq  and  Gebel  Dhaldl.  Between  these  two  places  there 
is  a  difficult  path  over  the  rough  sandstone  ledges  which  leads  to  the 
head  of  Wadi  el  Akhdar.  In  this  area  the  combined  action  of  wind 
and  sand  are  well  seen.  Here  also  is  met  with  for  the  first  time  a  pure 
white  sandstone  which  dazzles  the  eyes,  and  is  worn  into  most  fantastic 
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shapes  round  the  foot  of  Dhaliai.  Looking  from  the  west  at  this  hill 
and  its  continuation  of  Gebel  el  Ti,  there  is  a  series  of  terraces  and 
buttresses  alternating  up  to  the  base  of  the  limestone  cliff  which  are 
wonderful  in  their  variety.  The  contrast,  too,  between  the  white  and 
dark-red  sandstone  is  very  striking,  and  the  way  that  the  white  caps 
the  other  gives  the  impression,  from  a  distance,  of  banks  of  snow 
resting  on  a  brown  floor.  The  brow^n  variety  runs  out  it  an  irregular 
manner  on  to  the  igneous  rock  behind,  this  being  due  to  its  unequal 
removal  by  the  weathering  agents. 

Much  sand  has  accumulated  at  the  head  of  Wadi  el  Akhdar  and 
when  this  place  was  visited  about  the  end  of  February  it  was  covered 
in  many  places  by  beds  of  lilies. 


3.— THE  MAIN  MOUNTAIN  MASS. 

Having  now  finished  the  whole  of  the  sedimentary  area,  it  only- 
remains  to  describe  the  large  mass  of  igneous  and  metamorphic  hills 
which  extends  from  a  little  to  the  north  of  Wadi  Um  Agraf  and  Wadi 
Sidri  to  the  neck  of  Ras  Mohammed.  In  the  introduction  it  was 
proposed  to  divide  this  district  into  two,  viz.  (a)^  that  north  of  Wadi 
Hebran,  Solaf,  and  Gebel  Gharbi,  and  (i),  the  district  to  the  south  of 
that  line. 

This  division  will  still  stand  but  instead  of  describing  each  district 
as  a  whole  it  will  be  taken  wadi  by  wadi  and  the  country  seen  on  each 
side  with  the  tributaries  flowing  into  it  will  be  described  as  they  are 
passed,  while  a  general  summary  of  the  salient  features  of  the  district 
will  be  given  at  the  end. 

a)   Country  north  of  Wadi  Hkbran. 

Wadi  Siq. — Commencing  from  the  north  this  is  the  first  main  drain- 
age of  the  district.  Rising  in  the  plateau  of  El  Ti,  it  flows  west  for 
5  kilometres  along  the  foot  of  that  escarpment  and  for  5  kilometres 
more  in  a  wide  course  through  an  open  sandstone  plain,  at  this  point 
receiving  its  first  affluent,  Wadi  Sheqer,  (so  called  from  its  brownish 
clay  colour,  "sheqra,"  clay)  from  the  low  hills  on  its  left  bank. 

Wadi  Sheqer. — This  wadi,  where  it  enters  Wadi  Siq,  is  very  wide, 
the    country  being  practically   a  plain.     It  takes  its  origin  at  Naqb 
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Sheqer,  a  difficult  pass  which  takes  the  best  part  of  an  hour  to  walk 
over  on  foot,  and  for  camels  considerably  longer,  it  being  only  practi- 
cable for  heggin.  Its  whole  course  is  in  gray  granite  with  outliers  of 
sandstone  dotted  about  here  and  there  upon  it,  its  total  length  being 
12  kilometres.  About  3.5  kilometres  from  its  mouth  it  receives  from 
the  east  an  important  feeder,  Wadi  Berq,  which  rises  in  the  sandstone  Wadi  Berq. 
hills  at  the  foot  of  Gebel  Dhalal.  For  three  kilometres  it  runs  through 
the  plain  in  which  Siq  is,  and  then  enters  the  sandstone ;  in  2.5  kilo- 
metres more  it  changes  its  name  to  that  of  Gharbi,  a  small  branch  Wadi  Gharbi. 
from  the  north,  taking  that  of  Berq,  and  4  kilometres  further 
on  it  heads  in  the  foot-hills  of  the  above-named  hill.  For  practically 
the  whole  of  its  course  it  runs  more  or  less  parallel  with  that  of  Siq. 
Water  is  plentiful  in  Sheqer  and  Gharbi. 

Returning  to  the  mouth  of  Sheqer  and  resuming  the  course  of  Siq, 
about  two  kilometres  further  down  the  mouth  of  Wadi  Um  Bassal  is 
passed,  a  short  valley  which  drains  a  small  open  plain  into  which  Wadi 
Enqaib  enters. 

The  small  plain  above-mentioned  is  a  curious  example  of  the  kind 
of  watershed  met  with  in  this  high  plateau  ;  it  differs  thus  from  those 
lower  down  where  the  parting  is  marked  by  some  very  abrupt  line  of 
division  in  the  shape  of  a  rugged  ridge  or  dyke. 

From  Wadi  Um  Bassal  there  is  a  path  over  a  low  pass  into  Wadi  wadi  Entish. 
Entish  (named  from  a  plant  natesh  or  latsh  which  camels  eat)  which 
enters  Siq  six  kilometres  below  Um  Bassal.  This  wadi  is  bounded 
by  steep  sides  of  gneiss  which  shut  out  all  view  from  the  north  as  by  a 
wall ;  but  the  bed  makes  excellent  going,  and  supports  numerous  plants 
which  yield  food  for  the  camels. 

About  a  kilometre  below  Entish,  Wadi  Siq  receives  an  important  ^^di  Monia. 
tributary,  Wadi  Monia.  This  wadi  transgresses  considerably  on  the 
basin  of  Wadi  el  Akhdar ;  it  rises  close  to  the  head  of  Wadi  Esh,  and 
drains  the  east  side  of  the  granite  mass  of  which  Gebel  Hamra  is  the 
highest  point,  and  the  flat- topped  metamorphic  plateau  extending  from 
it  to  Wadi  Siq.  At  its  origin  it  takes  the  name  of  Wadi  Bum,  and  ^v^^di  Bum. 
flowing  north-east  for  5  kilometres  until  on  a  level  with  Naqb  Sh^er, 
bends  round  to  the  south-west  towards  Siq,  then  takes  the  name  of 
Monia,  and  has  a  total  length  of  23  kilometres. 

From  this  point  onward,  Wadi  Siq  has  a  firm  sandy  bottom ;  it  has 
the  open  plain  of  El  Ramli  on  its  right  for  about  5  kilometres ;  after 
which  it  enters  the  sandstone  plateau  with  gray  granite  at  its  base, 
having  almost  vertical  cliffs  on  either  side,  while  its  left  is  furrowed  by 
narrow,  steep-sided  gullies  which  drain  the  plateau  to  the  south.  About 
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10  kilometres  from  Entish  the  mouth  of  Wadi  Tayiba  is  reached  ;  here 
Wadi  Siq  bends  sharply  north  about  a  kilometre  and  then  turns  once 
more  eastward.  Opposite  the  mouth  of  Tayiba  there  is  a  sudden 
widening  of  the  valley  caused  by  the  junction  at  this  point  of  Wadis 
Sheikh  Ahmed  and  Maraikh,  the  former  being  named  from  a  Bedawi 
saint  whose  tomb  is  there,  while  the  latter  is  named  from  Markh,  plural 
Maraikh.  Both  of  these  affluents  are  short,  wide  wadis,  down  the 
former  of  which  comes  the  path  from  Serabit  el  Khadim  to  the  D6r 
at  Gebel  Musa,  while  the  latter  drains  the  plain  of  El  Ramli.  In 
this  small  plain  a  little  piece  of  the  loamy  sand  has  been  enclosed  and 
is  cultivated  by  the  Bedawin. 

Wadi  Tayiba.  Wadi  Tayiba  at  its  mouth  is  a  fairly  broad  valley  with  a  somewhat 
rocky  bottom,  covered  with  a  fair  amount  of  vegetation  and  having 
some  very  well-grown  seyal  trees  in  it.  Two  and  a  half  kilometres  up 
it  bifurcates,  the  branch  bearing  its  name  running  off  to  the  south 
where  it  heads  near  Gebel  Tayiba,  a  distance  of  7  kilometres  from  the 
fork,  and  near  which  is  the  origin  of  Wadi  Nisrin.     The  other  branch, 

Wadi  Bairaq.  Wadi  Barraq  or  Barq  (so  called  because  a  Bedawin  encampment  was 
here  destroyed  by  lightning)  bends  off  to  the  t^outh-east,  and  is  a  fairly 
wide  valley,  about  80  metres  broad,  and  has  a  very  rough  stony 
bottom.  Several  well -grown  seyal  trees  are  found  here.  About  three 
kilometres  from  its  mouth  the  last  of  the  sandstone  is  seen ;  and 
immediately  beyond  this  enters,  the  tributary,  Wadi  Ibn  Sakkar,  up 
which  good  water  is  said  to  be  found.  From  this  point,  the  sides  are 
composed  of  metamorphic  rocks  in  which  many  dykes  and  veins  are 
seen,  and  as  the  head  of  the  wadi  isneared  the  road  l)ecomes  extremely 
rough  and  stony,  finally  ending  in  a  rough  path  over  a  small  ridge 
until  the  plateau  is  gained.  Here  there  were  some  nawamis,  (i.e. 
ruins  of  houses,  etc.,  of  the  ancient  inhabitants).  The  total  length 
of  the  wadi  is  10  kilometres.  Up  this  valley  goes  the  })ath  to 
Gebel  Musa. 

Returning  to  Wa<li  Siq,  at  the  junction  with  Wadi  Sheikh  Ahmed 
and  Maraikh,  the  former  widens  out  into  a  narrow  plain  called  S6h 
Bar([.  On  the  left  bank  is  a  high  cliff  of  quartz -felsite,  with  sheer 
sides  facing  the  warli,  which  forms  the  edge  of  the  plateau  of  Fersh 
Abu  Alaqa  from  which  a  good  view  of  the  surrounding  country 
can  be  obtiiined.  Looking  north,  the  gretit  plain  of  El  Ramli  stretches 
away  to  the  bounding  wall  of  El  Ti;  while  to  the  east  and  south, 
a  flat-topj)ed,  sloping  plate^ui  is  seen  rising  with  a  gentle  inclination 
from  the  base  of  El  Ti  towards  the  high  ground  in  the  neighbourhood 
of  Wadi  Feran  and  Serb41,   dotted  with  a  few  outliers  of  sandstone, 
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but  beyond  these  having  no  salient  features  to  vary  the  monotony  of 
an  otherwise  featureless  tableland,  and  recalling  very  vividly  to  the 
mind  the  description  of  a  "plain  of  marine  erosion"  which  this  has 
undoubtedly  been.  It  is  nevertheless  divided  into  areas  named  after 
the  wadi  draining  them,  as  for  instance  Fersh  Sidri,  Fersh  Nisrin,  etc. 
To  the  west  and  north-west  can  be  seen  the  peaks  of  the  gneiss  hills 
overlooking  Wadi  Mokateb,  the  granite  hill  of  Gebel  Merzeqa,  and  its 
extension  to  the  Gebel  Tatar  el  Dahanii,  while  sweeping  round  towards 
Serabit  el  Kh&dim  is  the  edge  of  the  sandstone  plateau  resting  on  the 
gnei?s  which  forms  the  whole  of  the  country  to  the  west.  Immediately 
below  can  be  seen  the  small  triangular  j>atch  which  is  bounded  by  Siq, 
Wadi  Sheikh  Ahmed,  and  Khamila,  the  latter  of  which  is  next  to  be 
described. 

This  valley,  so  named  because  of  its  sandy  bottom,  takes  its  origin  Wadi  Khamila 
near  Naqb  Suwiq,  and  after  flowing  south-east  for  8.5  kilometres, 
bends  sharply  round  and  flows  to  the  south-west  for  other  three  kilo- 
metres, when  it  enters  Wadi  Um  Agraf,  (the  continuation  of  Siq); 
the  latter  name  is  apparently  only  given  to  the  upper  part  of  the 
main  wadi.  Khamila,  at  the  joint  where  it  changes  its  course, 
receives  another  short  branch  from  the  south-east  from  Debebat  Sheikh 
Ahmed. 

About  four  kilometres  below  the  entrance  of  Khamila  the  Wadi  Um  ^^^[     . 

Um  Agraf. 

Agraf  itself  enters  Wadi  Siq  from  the  north-east.  It  heads  near  the 
base  of  Gebel  Serabit  el  Kh&dim,  and  flows  south-east  in  a  steep-sided 
bed  in  gneiss  capped  by  sandstone,  finally  turning  to  the  south-west 
and  entering  the  main  valley.  From  about  this  point  it  becomes 
clothed  with  a  carpet  of  many -coloured  fljwers  in  the  spring  time,  its 
sandy  and  loamy  bed  being  suited  to  the  growth  of  these  plants. 
Seyals  grow  in  abundance,  too,  and  altogether  this  wadi  is  one  of  the 
pleasantest  of  those  traversed.  The  walking  is  excellent,  good  firm 
footing  being  always  to  be  had,  while  the  rough  patches  of  boulders 
can  always  be  avoided.  This  character  is  maintained  the  whole  of  the 
way  to  the  entrance  to  Seh  Sidri. 

Below  the  entrance  of  Wadi  Um  Agraf,  the  main  wadi  assumes  a 
very  tortuous  course,  winding  about  like  a  huge  snake,  and  receiving 
only  the  unimportant  aflluent  of  Wadi  Biyut  (the  valley  of  houses) 
from  the  gneiss  hills  on  the  right,  until  it  reaches  the  entrance  of  Wadi 
Sidri.  On  either  side  the  country  has  lost  its  plateau-like  character;  it 
is  more  broken  up  and  diversified  by  ridges  and  peaks,  especially  on 
the  right;  but  on  the  left  this  character  only  holds  in  the  immediate 
neighbourhood,   its  southern  boundary   being  Wadi  Um  F^h  which 
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separates  the  broken  ground  of  Gebel  Um  Feh  from  Fersh  Sidri,  a  part 
of  the  main  plateau  described  above. 

Wadi  Sidri.  After  Winding  about  for  about  7  or  8  kilometres  Wadi  Um  Agraf 

enters  Wadi  Sidri  which  comes  from  the  south-east.  The  latter  is 
a  fine  broad  wadi  studded  with  numerous  seyal  trees.  It  rises  in 
Fersh  Sidri,  flows  west  of  north  for  3  or  4  kilometres,  then  bends 
sharply  to  the  west  at  the  point  where  it  receives  Um  F^h  and  contin- 
ues this  course  with  but  little  deviation  till  it  leaves  the  hills.  A 
little  further  on,  it  receives  the  small  tributary  Wadi  D&ma  from  the 
right.  From  this  point  the  wadi  passes  through  granite,  the  culmi- 
natmg  peak  of  which  is  Gebel  Marzeqa,  a  fine  commanding  height 
overlooking  Seh  Sidri  and  Mokateb. 

Wadi  Neba.  On  its  south  sidc  enters  Wadi  Neba,  a  small  drainage  in  which  water 

is  said  to  occur.  At  its  mouth  were  a  few  stone  huts  which  the  guides 
said  were  used  for  storing  corn  when  a  consigmnent  wiis  received  from 
Suez.  This  the  Bedawin  were  busy  doing  when  the  writer  passed  this 
place. 

Leaving  this  valley,  the  next  to  be  described  in  detail  is  Wadi  Fer&n. 
Starting  from  the  point  where  the  small  branch  of  Mokateb  enters  it, 

Wadi  Feran.  and  goiug  up  the  wadi  for  about  2*5  kilometres,  the  mouth  of  Wadi 
Nisrin    (valley  of  the  etigles),   the  first  im])ortant  feeder  from    the 

Wadi  Nisrfn.  north  sidc  is  reached.  This  valley  takes  its  rise  away  up  in  the 
plateau  near  the  head  of  Wadi  Tayiba  in  Gebel  Tayiba,  and  flowing 
west  receives  the  drainage  from  Fersh  Nisrin,  after  which  it  sweeps 
round  the  base  of  a  red  granite  hill,  and  passing  along  amongst  the 
low  mounds  of  gray  granite  which  occupy  the  space  between  that 
hill  and  those  of  gneiss  overlooking  Wadi  Mokateb,  passes  out 
in  a  south-westerly  direction  into  Wiidi  Feran.  At  its  mouth 
some  stone  circles  occur.  From  the  mouth  of  Wadi  Nisrin,  Wadi 
Feran  goes  up  in  long,  open  reaches  300  to  500  metres  wide  in 
places,  the  floor  being  made  of  clean  granite  and  gneiss  gravel  well 
packed  and  easy  to  walk  on,  while  rimth  and  shia  occupy  the  sandier 
parts,  and  well-grown  seyal  with  occasional  tarfa  trees  are  studded  all 
over  its  course. 

About  three  kilometres  alKjve  the  mouth  of  Wadi  Nisrin  the  sedimen- 
tary rocks  cciise,  their  boundary  being  marked  practically  by  the  course 

Wadi  Nidin.  of  Wadi  Xidia  (moist  valley),  which  enters  here  from  the  south  from  its 
source  in  the  limestone  hills.  The  contrast  between  the  metamorphic 
rocks  and  the  sandstone  which  is  here  laid  against  them  is  very  striking; 
the  former  have  a  dark-green,  sombre  colour,  while  the  latter  has  a 
rich,  warm  brown.    From  this  point  the  road  lies  between  gneissose 
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rcxjks,  those  especially  on  the  north  side  rising  steeply  in  sharp,  jagged 
ridges  which  often  culminate  in  a  conical-shaped  crest,  and  in  many 
cases  offer  sheer  precipices  to  the  daring  climber  which  baffle  his  boldest 
attempts.  On  the  south  side  the  same  character  is  seen,  but  on  a 
much  smaller  scale.  The  hills  are  here  veined  and  dyked  in  a  wonder- 
ful manner  by  various  kinds  of  rock,  the  principal  of  which  are 
dolerite  and  quartz-felsite.  It  is  higher  up,  however,  beyond  the  oasis 
that  this  phenomenon  is  seen  at  its  best.  There  the  dark-green,  gneissose 
ridges  are  crossed  by  hundreds  of  dykes  and  veins,  the  red  felsite 
predominating,  and  only  separated  from  eacli  other  by  one  metre  or  less, 
while  they  cross  and  interlace  in  the  most  wonderful  manner.  In  other 
places,  dolerite  and  felsite  alternate,  the  warm,  dark-brown  w-eathering 
of  the  former  contrasting  well  with  the  brick-red  of  the  latter.  In  many 
cases  the  ridging  of  the  gneissose  hills  is  due  to  the  presence  of  a  hard 
dyke.  On  the  south  side  of  Feran  in  some  of  the  small  w^adis  such  as 
El  Tarr,  some  beautiful  examples  of  folding  are  seen  in  the  gneisses, 
the  folds  being  marked  by  alternate  layers  of  black  mica  and  white 
quartz  and  fels|>ar. 

About  2  kilometres  above  the  mouth  of  Wadi  Nidia  there  enters  Wadi 
from  the  north-east  the  important  tributary  of  Wadi  el  Rummana  (the 
valley  of  the  pomegranate)  which  will  now  be  described.  This  is  a  fine, 
broad  valley  studded  with  seyal  trees,  having  its  bed  made  up  of  clean, 
well-packed  granite  and  gneiss  gravel  which  affords  good  footing. 
About  a  kilometre  from  its  mouth,  there  enters  from  the  north  the 
Wadi  Darqid  which  heads  in  a  red  granite  boss,  from  which  a  good  • 
view  of  the  district  is  obtained.  Standing  on  this  hill,  looking  east, 
the  Fersh  Nisrin  with  the  wadi  is  well  seen  on  the  north  side,  a  splendid 
bird's-eye  view  being  obtained  of  its  course;  while  away  to  the  east 
over  the  ridges  of  gneissose,  gray  granite,  could  be  seen  the  head  of  Wadi 
Aqr  and  its  junction  with  Wadi  Lebwa;  to  the  south-east  rise  the 
plateau  of  Yena,  Gebel  el  Banat  and^  Gebel  Goze,  the  two  latter  being 
seen  for  a  long  distance  from  every  side,  and  easily  recognized  by  their 
dark-red  colour  and  peculiar  rounded  summits;  and  still  more  to  the 
south  rise  the  red  peaks  of  SerbS.1  in  all  their  rugged  grandeur,  set  as 
it  were  on  a  base  of  dark-green  gneiss. 

Across  the  hills  at  the  foot  of  this  ridge,  red  dykes  run  in  a  north- 
easterly direction,  and  can  be  seen  extending  for  kilometres  away. 
From  this  hill  it  is  very  difficult  to  find  a  way  down,  all  the  water-courses 
ending  in  precipices;  while  the  sides  are  very  treacherous  and  rotten. 
In  the  wadis,  water  occurs  here  and  there  in  holes  at  the  foot  of  polished 
water-falls  which    have  to  be  negociated  in  a  sitting  posture;  while 
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farther  down  one  has  to  thread  one's  way  amongst  huge  boulders, 
thousands  of  kilos  in  weight.  In  the  sand  amongst  these  boulders, 
hamad,  a  succulent  plant  of  the  genus  Rumex,  grows  in  great  abund- 
ance, and  is  collected  by  the  Bedawin  for  their  camels  who  eat  it  with 
every  sign  of  relish.  Asphodels  also  grow  in  abundance  in  the  wadis. 
About  2*5  kilometres  from  the  mouth  of  Wadi  Darqid,  the  vallej'- 
bends  round  to  the  north-east,  receiving  a  drainage  from  the  vicinity  of 
Gebel  el  Banat,  and  zigzaging  about,  receives  several  small  tributaries 
from  the  north,  among  the  most  important  of  which  are  Wadi  Hall&l 
from  Gebel  Hallal,  Wsidi  Gtuuls  which  drains  the  high  ground  to  the 
north,  and  Wadi  Ekba  from  Gebel  Ekba,  a  small  boss  of  syenite  which 
presents  a  precipice  of  over  100  metres  in  height.  Further  up  about 
3*5  kilometres  above  the  bend  to  the  north,  the  wadi  makes  a  sigmoid 

Wadi  Rahaba.  twist  and  shortly  afterwards  changes  its  name  to  that  of  Rahaba  (the 
exjmnsive  valley).  All  the  way  up  the  valley  the  hills  preserve  the 
same  character,  viz,  that  of  a  plateau  much  cut  up  by  dykes,  and  short, 
steep  gullies  which  run  rapidly  to  the  top  of  the  table-land.  From  the 
sigmoid  flexure,  the  wadi  continues  with  very  little  deviation  in  a 
north-of-east  direction  until  it  reaches  its  junction  with  Wadi  Aqr, 
(Akhdar  of  the  Ordnance  Survey).  Wadi  Rahaba  keeps  its  eastward 
course  and  opens  out  into  a  plain  near  its  head,  the  ground  being 
covered  with  heaps  of  granite  debris,  and  low  mounds  of  granite. 
From  this  plain  there  is  a  rugged  pass  through  a  narrow  granite  ridge, 
consisting  of  a  series  of  steps,  up  which  the  camels  have  to  clamber 
very  carefully.     This  pass  is  impracticable  for  baggage  camels. 

Wadi  Aqr.  Returning  to  the  Wadi  Aqr,  its  course  is  for  the  first  three  kilometres, 

slightly  west  of  north,  after  which  it  bends  sharply  round  almost  due 
east,  turning  again  sharply  north  to  its  head  nejir  that  of  Wadi  Barraq. 
Round  its  course  the  country  is  open  and  the  hills  are  low,  at  its  head 
being  only  a  few  metres  high.  As  it  descends  rapidly  they  soon  increase 
in  height,  but   there  is   a  sameness  about   them  which  amounts    to 
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Wadi  Lebwa. 


At  the  head  of  Wadi  Aqr,  the  country  to  the  south-east,  owing  to 
the  denudation  of  the  red  granite,  opens  out  into  a  sandy  plain  five 
kilometres  wide,  clothed  with  retem,  shia,  and  other  desert  plants. 
Here  again  the  same  phenomenon  was  seen  as  was  noticed  in  Khamila, 
the   flowinti^  of  two  lateral  vallevs  to  meet  each  other.     From  the 
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Uiii  Reteiiia. 


north-Ciist  comes  Um  Retema  draining  the  low  hills  in  that  direction ; 
while  Wadi  Lebwa  receives  Wadis  Dheiieb  and  Hanck  and  one  or  two 
more  small  tributaries. 

Wadi  Lebwa  can  scarcely  be  called  a  wadi  as  it  is  merely  a  drainage 
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line across  this  plain;  it  begins  near  the  head  of  Wadi  Barra  (which 
runs  to  El  Akhdar),  where  the  watershed  is  scarcely  noticeable. 

Wadi  Rahaba  and  Rummana  seems  to  be  a  very  important  valley 
judging  by  the  number  of  Bedawin  encampments  seen  in  it,  and  the 
number  of  sheep,  goats  and  camels  grazing  in  it.  The  valley  itself  yields 
good  fodder;  and  as  there  is  not  much  difficulty  it  getting  on  to  the 
plateau  the  supply  of  forage  is  practically  inexhaustible.  The  water 
supply  is  good,  water  being  found  in  nearly  every  little  valley  which 
comes  down  from  the  plateau ;  and  the  presence  of  numerous  well-grown 
seyal  trees  all  down  the  wadi,  shows  that  water  is  present  in  its  sandy 
bed  not  far  below  the  surface.  That  it  is  visited  by  heavy  storms  is 
evidenced  by  the  deep  ruts  cut  in  its  bed,  and  also  by  the  big  mounds  of 
boulders  which  are  heaped  up  here  and  there,  making  the  upper 
reaches  of  the  wadi  rather  rough  going. 

Returning  to  the  mouth  of  Wadi  Rummana,  and  going  up  Fer&n  for  Wadi  Ferfin. 
about  two  kilometres,  the  mouth  of  Wadi  Bashih,  a  considerable  tributary  Wadi  Baahih. 
is  reached  which,  heading  in  the  gneiss  close  to  the  valley  of  El  Tarr, 
runs  north  for  6  kilometres  and  empties  itself  into  the  main  valley. 

As  Feran  is  ascended,  the  mountains  forming  its  sides  become  higher 
and  wilder,  and  gradually  close  in,  the  bed  of  the  wadi  becoming  much 
narrower.  Strong  evidence  of  the  resistless  force  of  the  torrents  is  seen 
in  the  huge  musses  of  detritus  piled  up  in  the  side  valleys  and  at  their 
mouths,  and  which  have  been  cut  through  in  a  wonderful  manner, 
leaving  vertical  sides  20  to  30  metres  high. 

In  Wadi  el  Tarr  these  are  seen  at  their  best,  vertical  mounds  of  Wadi  ei  Tarr. 
limestone  pebbles  standhig  on  the  sides  as  high  as  30  metres  above  the 
valley.  In  many  of  these  side  wadis  may  be  found  a  Bedawi  and  his 
family  with  a  goodly  flock  of  sheep  and  goats,  the  latter  predominating 
and  numbering  as  many  as  50.  Up  this  valley  one  catches  glimpses  of 
the  limestone  plateau  l>ehind,  the  last  glimpse  being  got  as  the  mouth  of 
Wadi  el  Gabari  is  passed. 

Opposite  the  entrance  of  Wadi  el  Tarr,  from  the  left  bank,  is  the  mouth  Wadi  Qosdr. 
of  Wadi  Qoser,  (the  short  valley)  a  wide,  rough -bottomed  valley  in 
which  many  well -grown  seyals  are  seen  among  the  granite  boulders.  Up 
it  a  glim])se  of  Gebel  el  Banat  is  first  observed  ;  but  it  is  not  until  Wadi  Oebei  el  BanAt, 
Um  Fus  is  reached  that  a  full  view  of  this  striking  hill  is  obtained.  To 
the  west,  it  presents  an  almost  precipitous  front,  impossible  of  ascent; 
while  it  towers  up  in  a  high  conical  summit  far  alx)ve  the  surrounding 
hills.  Its  rich  colouring,  especially  when  bathed  in  the  rays  of  the 
setting  sun,  is  wonderful,  and  not  soon  forgotten,  completely  eclipsing 
anything  seen  in  any  other  part  of  the  peninsula.     It  receives  its  name 


—  54  — 

from  a  legend  current  among  the  Bedawin,  that  two  girls  who  had  been 
prom  is  d  in  marriage  to  two  men  whom  they  did  not  like,  fled  there, 
and  when  pursued,  rather  than  marry  against  their  inclination,  threw 
themselves  over  the  precipice  mentioned  above  and  were  dashed  to 
pieces. 

iTadi  Um  Fus.  This  is  a  Considerable  tributary  which  receives  all  the  drainage  froni 
Gebel  el  Banat,  as  well  as  some  from  the  plateau  of  Yena  which  lies  to 
the  east.  From  the  mouth  of  this  wadi,  the  hills  on  either  side  are  so 
close  and  their  sides  so  steep  that  they  cut  off  all  view  of  the  neigh- 
bouring range  of  Serbal. 

\ehe\  Serbfti         The  main  topographical  features  of  Gebel  Serbal  are  described  in  the 

)^ri^tion.     following  letter  of  Captain  H.  S.  Palmer,*  R.E.: 

'*  Feiran  February  2nd,  1869. — Our  camp  here  is  pleasantly  situated, 
at  the  junction  of  Wadi  'Aleyat  and  Wadi  Feiran,  and  close  to  the 
oasis  of  Feiran  which  terminates  just  at  this  point.  .  .  .  Jebel  Serbal 
is  about  four  miles  from  the  camp.  In  massive  ruggedness  and  in 
boldness  of  feature  and  outline  this  mountain  certainly  presents  an 
aspect  unequalled  by  any  other  in  the  peninsula,  and,  though  not 
absolutely  the  highest,  it  has  a  greater  command  over  the  surrounding 
country  than  any  we  have  so  far  seen.  Unfortunately  there  is 
hardly  a  single  point  in  the  valleys  near  its  base  (on  this  side  at  all 
events)  which  affords  a  really  comprehensive  view  of  the  mountain. 
It  is  only  by  ascending  some  of  the  neighbouring  hills  that  the 
whole  range  of  its  magnificent  peaks  can  be  seen  at  once,  and  there 
is  no  plain  anywhere  in  the  vicinity  suitable  to  the  assembling  of  a 
large  concourse  of  peopl*^.  in  sight  of  any  one  portion.  Two  unim- 
portant valleys,  Wadi  'Aleyat  and  Wadi  'Ajeleli,  each  from  three  to 
four  miles  in  length,  rise  from  Feiran  to  the  actual  base  of  Serbal,  and 
furnish  the  roughest  examples  we  have  yet  experienced  of  the  very 
rough  walking  in  the  peninsula.  Each — ^and  esi)ecially  Wadi  'Ajeleh, 
the  western  and  narrower  valley — is  a  wilderness  of  l)oulders  and 
torrent-beds  and  high  banks  of  alluvial  deposit  bearing  the  marks  of 
many  a  seiL  From  |X)ints  in  these  two  valleys,  and  from  a  few 
spots  also  in  Wadi  Feiran,  partial  views  of  Serbal  may  be  had,  but 
from  Wadi  'Ajeleh  the  highest  peak  is  never  seen.  The  space 
between  the  two,  which  I  think  has  been  described  as  a  'plain,'  is  a 
chaos  of  rugged  mountains,  rising  to  as  many  as  2,400  feet  above 
Wadi  Feinui,  and  concerning  which  our  boots  and  knees  could  tell  a 
very  different  tale. 

•  "Ordnance  Survey,  Peninftula  of  Sinai,"  Vol.  1.,  Chap.  III.,  pp.  89-lU. 
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"  There  is,  however,  a  third  valley,  Wadi  er  Rimm,  not  mentioned  Wadi 
in  my  letter,  which  receives  the  drainage  of  the  north-eastern  slopes 
of  Serbal,  and  flows  eastward  to  meet  Wadi  Feiran  at  a  point  about 
seven  miles  above  Paran.  This  valley,  in  its  main  characteristics, 
closely  resembles  Wadi  'Aleyat  and  Wadi  'Ajeleh,  though  its  course 
is  much  more  crooked.  I  find  its  lower  part  described  in  my  journal 
as  'about  a  hundred  yards  broad,  winding  and  extremely  rough, 
with  high  dyked  mountains  on  either  hand ;  the  only  tolerable 
walking  to  be  found  is  in  the  tortuous  bed  of  the  water  channel.' 
Three  miles  from  its  mouth,  the  wadi,  approaching  the  foot  of  Serbal, 
is  reflected  sharply  to  the  south -cast,  and  just  here  there  is  a  fine 
view  of  part  of  the  crest,  including  the  highest  peak,  and  of  the 
eastern  cliffs  of  the  mountain,  which  rise  in  stupendous  majesty  above 
this  point. 

"  Wadi  'Aleyat  flows  north-west,  and  is  nearly  straight  from  end  to  Wadi'Aieyat. 
end.  The  valley  is  broad,  for  a  Sinai  wadi,  in  proportion  to  its  length, 
and  slopes  very  rapidly,  rising  about  two  hundred  feet  in  the  first 
mile  from  its  mouth  and  seven  hundred  in  the  third,  after  which  it  is 
lost  amid  the  slopes  of  Serbal.  There  are  a  few  shittim  and  tamarisk 
trees  and  bushes  of  retem  towards  the  lower  end,  ban  trees  here  and 
there  grow  singly  in  the  ravines,  and  tufts  of  desert  herbage  struggle 
for  life  among  the  boulders.  In  the  upper  part  of  the  wadi  are  two 
small  palm-clusters,  at  an  interval  of  about  half  a  mile,  overshadowing 
springs  and  pools  of  cool  delicious  water;  it  is  just  ix)ssible  to  reach 
these  springs  with  lightly-laden  camels  by  the  barely  perceptible  track 
which  thus  far  winds  in  and  out  among  the  chaos  of  the  valley -bed. 
Serbal,  rising  grandly  above  the  hejid  of  the  wadi,  is  seen  from  the 
upper  springs;  but  perhaps  the  very  finest  near  view  in  the  whole 
neighbourhood  is  to  be  had  by  ascending  the  adjacent  hill  side;  a 
photograph  we  were  so  fortunate  as  to  secure  from  the  trigonometrical 
station  on  this  hill  gives  an  excellent  representation  of  the  majestic 
aspect  of  the  eastern  end  of  this  splendid  pile  of  granite,  its  grand 
serrated  crest,  and  rugged  sides  riven  and  split  into  a  ihousand  ravines 
and  clefts.  From  the  lower  half  of  the  wadi,  only  the  eastern  part  of 
the  mountain  can  be  seen. 

"  Wadi  'Ajeleh  is  narrower  and  steeper  than  Wadi  'Aleyat,  though  wadi  'Ajeich. 
about  the  same  length,  three  miles,  and  similarly  straight,  it  rises  two 
thousand  feet  in  all,  one  thousand  in  the  last  mile,  terminating  in  a 
sharp  knife-like  ridge,  3,978  feet  above  the  sea,  with  an  immediate 
descent  on  the  other  side.  The  scenery  is  wild  and  gloomy;  on  the 
east,  dark,  savage  glens  pierce  the  congeries  of  rugged  hills  which 
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occupy  the  whole  central  space  in  front  of  Serbal;  on  the  west,  the 
cliffs  of  Jebel  Sull'a  and  Jebel  Seraibil  es  Sugheireh  tower  to  tremen- 
dous heights.  But  for  a  rude  Arab  footpath — the  short  cut  towards 
Tor,  from  which  the  wadi  derives  its  name  of  'Ajeleh  (haste,  or  quick- 
ness)— the  valley  would  be  almost  impassable  even  to  pedestrians,  its 
whole  bed  being  piled  with  huge  boulders  detached  from  the  neigh- 
bouring heights,  and  torn  and  scoured  in  all  directions  by  the  ravages 
of  winter  torrents.  The  vegetation,  though  even  scantier,  is  of  the 
same  class  as  that  in  Wadi  'Aleyat;  the  views  of  SerbAl  are  different, 
and  confined  to  the  western  half  of  the  mountain.  Sinaitic  inscriptions 
are  abundant  in  both  valleys,  as  well  as  in  Wadi  Nakhleh  a  tributary  of 
Wadi  'Aleyat,  and  Wadi  Th'mareh  on  the  way  to  Jebel  El  Benat. 

"  The  summit  ridge  of  Jebel  Serbal,  about  three  miles  long  from  end 
to  end,  has  been  frequently  described  as  divided  into  five  principal 
peaks.  When  looked  at  from  the  usual  points  of  view  in  Wadi  'Aleyat, 
it  certainly  does  to  all  appearance  resolve  itself  into  five  or  at  most  six 
massive  domes,  cones,  or  turrets.  In  reality,  however,  there  are  many 
more — ten  or  eleven  certainly,  besides  several  smaller  ones,  the  number 
seen  at  any  one  time  varying  with  the  position  of  the  spectator.  From 
the  low  ground  on  the  north  side,  the  great  peaks  all  appear  to  be  nearly 
of  the  same  height;  the  differences  are,  however,  considerable;  the 
loftiest  one  of  all.  El  Madhawwa,  6,734  feet  above  the  sea,  is  situated 
somewhat  to  the  east  of  the  central  point  of  the  ridge,  but  it  lies  so  far 
back  from  the  spectator  on  this  (the  north)  side  that  its  superior  altitude 
is  scarcely  apparent  from  below. 

"  There  are  several  spots  in  Wadi  Feiran  which  afford  occasional 
partial  glimpses  of  the  summit  of  Serbal,  hardly  less  striking  than  the 
nearer  points  of  view  in  Wadi  er  Rimm  and  Wadi  'Aleyat.  Near  the 
palm-grove  of  El  Hesweh  is  an  effective  standpoint,  and  there  are 
others  in  the  larger  oasis  above;  they  admit,  it  may  be,  of  mere  peeps 
up  some  little  side  gully,  but  of  just  those  peeps  which  the  artist  loves 
to  see,  with  some  ridge  or  shoulder  in  the  foreground  to  give  distance 
and  relief  to  the  towering  pile  beyond.  From  the  hill-tops  north  of 
Serbal  the  character  of  the  views  is  exactly  reversed,  the  whole  of  the 
noble  range  from  end  to  end  now  standing  clearly  out  against  the  sky, 
flanked  by  the  scarcely  inferior  peaks  of  Jebel  Shinenir  on  the  east, 
Jebel  Seraibil  es  Sugheireh  and  Jebel  Sull'a  on  the  west.  No  traveller 
should  fail  to  ascend  Jel)el  et  Tahuneh  and  enjoy  the  pros])ect  from  its 
sununit;  and  the  adventurous  mountaineer,  willing  to  devote  a  bard 
but  interesting  day  to  the  ascent  of  Jebel  el  Benat,  will  be  well  repaid, 
not  only  by  a  magnificent  view  of  Serbal  and  an  extensive  mountain 
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landscape  on  every  side,  but  by  the  sight  of  the  stupendous  gorge  of 
Wadi  Umfus  on  the  eastern  side  of  the  peak,  hardly  surpassed  in  the 
combined  grandeur  of  its  rock  scenery  and  beauty  of  its  verdure  by  any 
defile  in  the  country. 

"  The  summit  basin  of  Jebel  Serbal,  from  which  the  peaks  spring.  Ascent  of 
may  be  reached  from  Wadi  'Aleyat  by  one  or  the  other  of  two  so-called 
paths,  the  shorter  and  steeper  one  ascending  by  the  precipitous  rocky 
ravine  called  Abu  Hamatah  immediately  beneath  the  principal  peak, 
the  other  making  a  circuitous  and  gradual  ascent  by  the  Sikket  Sadur 
and  Sikket  er  Reshshah.  These,  as  probably  the  easiest  and  shortest 
ways  to  the  summit,  are  usually  selected  for  travellers  by  the  native 
guides,  but  there  are  doubtless  others,  known  to  ibex-hunters.  The 
'paths'  are  no  more  than  goat-tracks,  if  so  much.  Burckhardt  ascended 
by  a  narrow  cleft  behind  the  spring  in  Wadi  er  Rimm,  and  reached 
the  basin  in  four  hours,  'completely  exhausted,'  and  the  summit  of 
the  'eastern'  peak  in  three-quarters  of  an  hour  more.  It  takes  from 
two  and  a  half  to  three  hours,  actual  going,  to  reach  the  highest  peak 
from  the  upper  palms  in  Wadi  'Aleyat,  by  the  ordinary  travellers' 
routes.  The  dangers  of  the  ascent  by  these  tracks  have  been  somewhat 
highly  coloured;  it  is  hard  and  toilsome  but  scarcely  perilous  climbing, 
except  when,  as  f?ometimes  happens,  the  rocks  in  shade  are  coated  with 
a  thin  film  of  ice.  The  principal  peak  is  an  enormous  smooth  dome  of 
granite,  so  steep  and  bare  in  places  that,  if  it  were  not  for  the  excellent 
foothold  afforded  by  the  coarse  surface  of  the  rock,  it  would  be  almost 
impossible  to  get  up  and  down,  there  being  frequently  nothing  whatever 
to  cling  to.  As  it  is,  the  difficulties  are  not  great,  and,  in  some  of  the 
steepest  parts,  stej  s  of  loose  stones,  skilfully  laid — probably  by  the 
hands  of  hermits  or  pilgrims  long  ages  ago — still  remain  to  simpUfy 
the  task.  Burckhardt  found  similar  steps  on  the  peak  which  he  climbed, 
and  was  told  they  were  a  continuation  of  a  regular  path  ascending  from 
the  bottom  of  the  mountain  round  its  south  and  east  sides,  probably  the 
identical  path  up  Wadi  Rimm  el  Mahasineh  which  we  followed  on  a 
later  occasion  when  on  our  vmy  to  Wadi  Sigilliyeh.  The  extreme 
summit  rock  of  the  highest  peak  is  a  smooth  cupola  of  gi-anite,  fifteen 
or  twenty  yards  in  diameter,  from  w^hich  a  wedge-shai)ed  shelf  or 
promontory  projects  northward  for  about  fifty  yards,  at  a  slightly  lower 
level,  to  the  extreme  edge  of  a  fearful  precipice  which  plunges  down 
four  thousand  feet  into  Wadi  'Aleyat.  On  this  shelf  are  seen  the  ruins 
of  El  Madhawwa,  'the  lighthouse,'  a  rude  stone  structure  of  which  the 
origin  and  purpose  are  described  by  Mr.  Palmer  in  Apj)endix  I.  Several 
Sinaitic  inscriptions  were  noticed  on  the  summit,  and  on  the  path  by 
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which  it  is  approa<!hed  from  the  mountain  basin.  Close  to  El  Madhawwa, 
in  a  cave  or  sheltered  hollow  formed  by  weathering,  we  found  traces  of 
inscriptions  in  whitewash  or  white  paint,  in  the  Sinaitic  character,  and 
there  aui  l>e  little  doubt  they  were  written  by  the  men  who  built  the 
beacon-tower,  white  marks  from  a  similar  composition  being  still  visible 
upon  some  of  the  remaining  stones,  as  well  as  fragments  of  mortar. 
Burckhardt  describes  with  a  good  deal  of  minuteness  his  ascent  of  the 
eastern  peak  of  Serbal,  but  it  is  not  a  little  singular  to  notice  how 
precisely  his  descriptions  of  the  details  seen  on  its  summit  tally  with 
those  observed  by  us  on  the  principal  peak  further  to  the  west  the — steps 
regularly  formed  with  large  loose  stones,  about  two  feet  high,  forming 
a  circle  about  twelve  paces  in  diameter,'  the  'inscriptions  found  on 
every  granite  block  that  presented  a  smooth  surface,'  the  'small  caverns, 
large  enough  to  shelter  a  few  persons,  with  numerous  inscriptions  on 
their  sides,'  and  so  on.  So  precise  indeed  is  the  coincidence  in  many 
mhuite  particulars  that,  notwithstanding  the  well-known  accuracy  of 
that  eminent  traveller,  it  is  difficult  to  resist  the  inference  that  he 
must  have  been  deceived  (as,  without  actual  measurements,  the  most 
experienced  observer  might  well  be  in  a  single  visit)  by  the  bewildering 
character  of  the  summit,  and  mistaken  as  to  the  point  he  reached.  We 
did  not  visit  Jebel  Shinenir,  the  extreme  eastern  peak  of  the  range ; 
but  there  is  no  peak  of  Serbal  proper,  except  the  highest  one,  which 
answers  to  the  above  description. 
Hew  from  "The  vievv  from  a  Sinai  mountain-top  is  always  grand,  and  well 

worth  the  labour  of  ascent.  Like  scenery  could  hardly  be  met  with 
elsewhere,  so  wild  is  it  and  yet  so  soft,  so  desolate  and  yet  so  beautiful. 
That  bare  rocks,  with  scarcely  a  blade  of  vegetation,  could  look  so  soft 
and  beautiful,  even  in  the  pure  transparent  air  and  l)rilliant  sunlight  of 
the  desert,  would  be  thought  incredible;  it  must  be  seen  to  be  understood. 
From  the  sunnnit  of  Serbal,  the  landscape  on  a  clear  day  is  one  of  the 
most  striking  and  varied,  if  not  the  most  extensive,  in  the  country. 
LcK)king  seaward,  a  wild  chaosof  rock  and  mountain  fills  the  foreground; 
then  comes  the  hot  brown  El  Ga'ah ;  then  Tor  and  its  palm-groves,  faintly 
seen,  and  the  low  coast  range  further  north;  then  the  glittering  waters 
of  the  gulf,  backed  in  the  far  distance  by  gray  and  purple  ranges  of 
African  mountains.  Lookin^]^  inland,  the  eve  roams  over  an  amazino^ 
complication  of  desert  mountains  and  valleys — a  vast  network,  of  which 
the  white  and  gray  wady-beds,  winding  in  fanciful  snaky  j)atterns  over 
the  whole  face  of  the  country,  arc  the  threads,  while  mountains  of  all 
sizes,  forms,  and  hues  fill  the  interstices;  northw^ird,  the  far  prospect  is 
closed  by  the  long  blank   line  of  the  Tih  escarpment;  the   peaks  of 
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Katharina  and  Um  Shomer  rise  darkly  in  the  south-east;  at  your  feet  is 
Feiran,  a  thin  green  line  of  palms  straggling  through  the  hills. 

"The  ruins  of  Paran  and  its  neighbourhood  are  described  in  oasUofFerAn. 
Chapter  VII;  as  also  those  on  the  summit  of  Gebel  SuU'a  (the  noble 
cliff  of  smooth  gray  granite  which  overhangs  the  west  side  of  Wadi 
'Ajeleh),  and  the  place  of  sacrifice  on  Jebel  El  Moneijah,  whither  the 
Bedawin  are  wont  to  resort  'to  ask  the  favour  of  God  Most  High.'  It 
only  remains  in  connexion  with  this  district,  to  give  a  brief  description 
of  the  oasis  of  Wadi  Feiran.  Beginning  at  the  mouth  of  Wadi  'Aleyat, 
this  beautiful  grove  extends  for  about  four  miles  up  the  valley;  date- 
palm  trees,  of  uncommon  size  and  luxuriance  as  well  as  fruit- 
fulness,  form  the  bulk  of  the  larger  growth;  there  are  also  the 
tarfah  or  tamarisk  (the  manna-bearing  tree  of  the  Peninsula)  in 
considerable  numbers,  the  acacia  seyal  (shittah),  armed  with  fearful 
spikes,  and  the  sidr  which  yields  a  small  acrid  fruit  called  nebk;  the 
undergrowth  consists  of  rushes  and  other  marsh  plants;  and  a  variety 
of  herbs  and  grasses,  turf,  moss,  and  small  flowers  carpet  the  soil  in  the 
moister  spots.  A  dry  torrent-bed,  alternating  from  side  to  side,  winds 
through  the  grove  and  marks  the  course  and  ravages  of  recent  floods. 
Clusters  of  rude  Bedawin  houses,  built  of  loose  stones  and  roofed 
with  palm-boughs,  here  and  there  skirt  the  trees;  and  sometimes  you 
come  upon  irregular  walled  enclosures,  containing  native  gardens  of 
maize  and  tobacco,  which  are  irrigated  with  water  raised  from  adjacent 
wells  by  means  of  the  simple  mechanical  contrivance  termed  a  shuduf. 
Bedawin  tents  may  usually  be  seen  peeping  out  here  and  there  from 
among  the  trees;  and  there  are  neatly  kept  native  burial-grounds  at 
three  or  four  points  in  the  oasis,  one  of  them  containing  the  tomb  of 
the  great  Sheikh  Abu  Shebib,  patron  saint  of  the  district  and  a  terror 
to  all  false  swearers.  A  little  stream  ripples  through  the  grove,  first 
bursting  to  light  at  a  point  between  two  and  three  miles  above 
Wadi  '  Aleyat,  and  now  and  then  disappearing  for  a  short  distance  as  it 
descends  the  valley;  at  El  Maharrad  it  sinks  into  the  gravel,  and  is 
never  seen  again;  (the  lower  grove,  at  El  Hesweh,  now  contains  no 
running  water).  The  stream  is  now  said  to  be  perennial,  though 
prior  to  the  great  seil  of  1867,  which  scoured  away  many  feet  of 
surface  soil,  there  does  not  appear  to  have  been  a  never-failing  flow. 
The  j)ass  of  Feiran  is  narrow,  sometimes  but  one  hundred  and  fifty 
yards  across,  and  its  rock  scenery  bold  and  picturesque;  the  number 
of  dykes  is  wonderful,  and  the  rugged  cliffs  rising  six  or  eight  hundred 
feet  on  either  hand — ^gneiss  and  mica-schist,  greenstone  and  granite — 
display  a  brilliancy  and  variety  of  colour  unequalled  up  to  this  pgint 
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Tarfa  grove. 
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of  the  march:  their  nakedness  serves  moreover  to  enhance  the  fresh 
living  beauty  of  the  oasis  they  enclose.  It  would  be  difficult  to  over- 
state the  pleasure  with  which  after  days,  or  it  may  be  weeks,  of  the 
usual  desert  scener}^  the  traveller  greets  this  charming  defile;  one 
must  have  marched  day  after  day  in  the  wilderness,  over  endless  tracts 
of  sand,  rock,  or  gravel,  8|)ar8ely  dotted  with  jmrched  and  sickly 
herbage,  to  understand  the  real  luxury  of  a  verdant  spot  like  this — ^its 
rich  foliage  and  its  shade,  its  running  water  and  moist  vegetable  soil, 
its  graceful  palms  and  feathery  tamarisks,  bulbuls  and  other  songsters 
singing  in  the  grove,  blue  sky  above,  and  brightly  coloured  rocks  seen 
through  the  trees. " 

When  visited  in  January  1899,  shortly  after  a  day  and  night's  heavy 
rain,  this  oasis  was  flooded,  being  almost  impassable  for  loaded  camels. 
After  passing  the  gardens  and  palmgroves  the  heggin  had  to  wade 
knee-deep  in  water  through  narrow  channels  amongst  reeds  and 
bulrushes  which  in  many  places  reached  up  to  one's  face  in  the 
saddle.  From  the  lower  end  of  the  oasis  a  strong  stream  of  water 
was  issuing  which  continued  down  to  El  Heswa  in  a  properly  kept 
.channel.  It  thus  seems  that  the  water-supply  was  better  than  it 
was  when  the  Survey  Officers  visited  it  in  1869. 

Leaving  the  oasis  and  the  palms,  the  road  immediately  entered  a 
large  grove  of  tarfa  trees,  which  by  their  thick  trunks  and  general 
luxuriance  give  evidence  of  the  depth  and  richness  of  the  soil.  On 
either  side  of  the  wadi  stand  mounds  of  alluvial  deposits  as  much  as 
30  metres  in  thickness,  sometimes  only  in  isolated  blocks  near  the  mouth 
of  tributaries,  or  again  perched  high  up  on  the  side  of  the  cliff  showing 
vertical  faces,  and  weathering  in  a  fantastic  manner.  These  extend  to 
the  lower  end  of  the  oasis  of  Feran  but  are  never  seen  afterwards. 
There  they  have  been  evidently  used  as  burial  places  in  early  times,  as 
there  are  numerous  caves  and  o|>enings  in  them. 

This  tarfa  grove  continues  for  two  kilometres  until  near  the  mouth 
of  Wadi  el  Akhdar  where  it  dies  out.  After  passing  this  wadi,  the 
valley  undergoes  a  sudden  constriction,  due  to  a  neck  of  quartz -felsite 
through  which  the  drainage  has  to  pass  by  a  very  narrow  opening 
known  as  EI  Buweb,  the  gate  of  Feran.  Above  this  the  wadi  is  called 
Soiaf,  where,  according  to  the  account  of  the  Ordnance  Survey  Officers, 
a  grove  of  tamarisks  extending  for  about  four  kilometres  was  swept 
away  by  a  sel  or  torrent.  The  small  grove  of  about  1  kilometre  in 
length  must  therefore  have  grown  up  since  then.  About  a  kilometre 
higher  up  from  this  point  the  Wadi  el  Sheikh  enters  from  the  north- 
east. 


—  61  — 

It  is  now  proposed  to  describe  separately  the  three  great  valleys— 
Wadi  el  Akhdar,  Wadi  el  Sheikh  and  Wadi  Solaf — which  find  their 
way  to  the  sea  through  the  gorge  of  Fer&n,  beginning  with  the  most 
northerly — Wadi  el  Akhdar. 

Wadi  el  Akhdar. — This  wadi  enters  Ferdn  through  an  opening  about 
50  metres  wide  in  a  ridge  of  gneiss  250  to  300  metres  high  containing 
many  dykes.  Passing  up  it  over  a  rough  floor  of  boulders,  the 
gneiss  is  passed  through  after  a  kilometre  has  been  traversed,  and 
immediately  after  the  wadi  passes  close  along  the  foot  of  a  high,  red 
granite  boss,  Gebel  Yena,  on  the  north,  which  towers  above  it  in  a 
precipitous  front  600  to  700  metres  high.  It  is  this  boss  which  forms 
the  plateau  of  which  Gebel  Goze  and  El  Ban&t  are  the  outstanding 
headlands  to  the  west,  and  stretching  away  towards  the  basin  of  Rahaba, 
ends  in  a  precipitous  cliff  to  the  north-east,  shading  off  more  or  less 
into  the  gneissose  granite  in  the  neighbourhood  of  El  Ban^t.  The  sur- 
face of  this  plateau  is  much  streaked  with  black  veins  of  an  acid  rock 
which  give  it  a  stripy  appearance. 

On  the  south  side  the  wadi  is  bounded  by  low  hills  of  gray  granite 
much  cut  up  by  red  felsitic  dykes  running  in  a  north-easterly  direction. 
After  leaving  the  gneiss  the  wadi  makes  a  sharp  bend  round  a  headland 
of  the  red  granite  above-mentioned,  and  after  a  straight  reach  of  a 
little  over  a  kilometre,  makes  a  curious  U-shaj^ed  bend  into  this  plateau, 
where  it  receives  the  two  feeders  of  Wadi  Yena,  in  both  of  which 
water  is  found,  the  western  one  being  also  called  Wadi  Main.  Here 
the  wadi  is  200  to  300  metres  wide  and  contains  several  terraces  of 
sand  and  boulders.  There  can  be  no  doubt  that  the  erratic  course  of 
the  wadi  is  due  to  the  different  hardness  of  the  two  rocks  composing 
its  sides,  and  that  its  course  has  been  determined  by  the  more  rapid 
weathering  of  the  softer  rock,  thus  producing  a  waterway  along  the 
junction  line.  The  same  thing  is  seen  in  Wadi  el  Ghadir  or  Satakh, 
and  Wadi  Retema,  in  both  cases  formed  along  junction  lines. 

Wadi  Satakh, — This  wadi  is  very  wide  and  open  at  its  mouth,  many 
terraces  and  mounds  of  sand  occurring  in  it,  and  it  is  very  much 
frequented  by  the  Bedawin  who  bring  their  flocks  to  graze  on  the 
plants  which  grow  here  and  on  the  plateau.  Higher  up  there  is  a 
good  supply  of  water.  Ibex  abound  here,  a  flock  of  ten  being  seen  on 
the  hills  in  the  early  morning. 

Wadi  Retema, — About  3*5  kilometres  from  the  mouth  of  the  last  valley 
is  the  entrance  of  Wadi  Ketema,  which  here,  together  with  the  wadis 
Barra,  Esh,  and  El  Akhdar,  forms  the  small,  open  plain  dotted  with  retem 
called  Erwes  el  Eberiq  (the  top  of  the  ground  with  white  patches). 
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Wadi  Retema  is  a  small  straight  valley  which  comes  down  from  the 
mass  of  red  granite  between  Wadi  Barra  and  Gebel  Yena. 

Wadi  Barra. — This  wadi  takes  its  origin  near  the  curious  conical 
peak,  Zibb  el  Balier  Abu  Baharia,  and  flowing  south-east  slowly 
becomes  enclosed  between  red  granite  hills  higher  on  the  west  than  on 
the  east,  and  gradually  narrows  and  deepens  as  it  descends.  About 
2*5  kilometres  further  down,  Wadi  Erthama  enters  from  the  north-east, 
a  small  valley  in  which  there  is  said  to  be  a  spring  of  good  water. 

A  little  over  two  kilometres  lower  down,  Wadi  Retema  comes  in  on 
the  same  side,  and  half  a  kilometre  further  down  the  wadi  passes  out 
between  the  two  granite  bosses — Gebel  Retema  and  Hamra — which  form 
the  gate-posts  of  the  valley  in  a  way  which  gives  the  name  to  the  valley 
(the  wadi  of  the  passers  out).  From  this  to  the  Erwes  el  Eberiq, 
the  valley  runs  through  low  hills  for  about  1*5  kilometres.  Throughout 
its  whole  length  of  8  kilometres  or  so,  the  bed  of  the  wadi  is  excellent 
going,  being  made  up  of  compacted  granite  sand  and  clay,  in  which  a 
few  retem  bushes  and  many  crocuses  were  growing.  Its  fall  is  more 
rapid  than  in  most  other  valleys.  Down  this  wadi  comes  the  direct 
road  from  Suez  to  the  Der  at  Gebel  Musa. 

Wadi  el  Esh. — The  next  valley,  Wadi  el  Esh,  is  a  wide,  sandy 
water-course  in  which  is  a  considerable  Bedawin  encampment;  in  it  the 
head  sheikh  of  the  Towara  tribe,  Abu  Nasir,  has  his  home.  Retem 
trees  abound,  and  there  is  plenty  of  food  for  the  flocks  in  the  district 
around.  As  this  wadi  nears  Gebel  Hamra  it  narrows  considerably,  and 
skirting  its  edge,  makes  its  way  rapidly  up  to  the  top  of  the  plateau 
of  pink  granite  where  it  heads  near  the  source  of  Wadi  Bum,  the  upper 
part  of  Monia,  a  tributary  of  Wadi  Siq. 

Wadi  Sole/, — Opposite  Erwes  el  Eberiq,  enters  the  Wadi  Solef  (the 
borrowing  wadi)  so  called  because  several  roads  meet  here  and  the 
Bedawin  have  the  opportunity  of  borrowing  from  each  other.  Up 
this  the  Gebel  Musa  road  runs,  and  drops  down  into  Wadi  el  Sheikh  on 
the  other  side  of  the  low  ridge  separating  the  latter  from  Wadi  el 
Akhdar. 

From  the  top  of  the  ridge  separating  these  two  wadis,  an  excellent 
view  of  the  main  mountain  system  of  the  peninsula  can  be  obtained. 
To  the  west  the  range  of  Serbal  rises  grandly  out  of  the  surrounding 
country  with  the  rounded  cc^nical  peak  of  Bedhat  Um  Takha  forming 
its  eiistern  outpost  ;  while  away  to  the  south  are  the  dark  rounded  hill 
of  Madsus,  and  the  double-peaked  crest  of  (rebel  Mareia  or  Tarbush, 
as  it  is  named  on  the  Ordnance  Survey  map  ;  and  stretching  away 
further  to  the  north  is  the  massif  of  Gebel  Musa  and  the  hills  round 
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about  it,   of  which   Gebel  el  Gharbi  and  Watia  are  the  most  easily 
recognized. 

From  this  point  onward  up  this  valley,  no  well-marked  drainage  ^*^,  , 
comes  in  until  Wadi  Harqus  is  received  from  the  east.  This  is  a  wadi  Haiqtifl. 
fairly  long  wadi,  which  taking  origin  in  the  wide  and  undulating  Fersh 
el  Elwi  el  Agramia,  and  winding  in  and  out  among  gneissose  hill, 
ridges  eventually  discharges  itself  after  a  course  of  1 0  kilometres  into 
Wadi  el  Akhdar.  There  is  a  well-marked  camel  track  up  this  valley 
leading  on  to  the  plateau  above -mentioned,  and  thence  either  into  Wadi 
el  Sheikh,  or  across  the  fersh  of  Elwi  el  Agramia  to  El  Watia. 

After  leaving  the  mouth  of  Harqils,  Wadi  el  Akhdar  makes  a  fairly 
straight  north-east  course  through  low  ridges  of  gneissose  granite  for 
about  10  kilometres  when  it  receives  Wadi  Hamanier,  a  tributary  which  Wadi 
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drains  the  plateau  in  the  vicinity  of  Naqb  Sh^er,  but  heading  in 
reality  at  the  foot  of  Gebel  Dhalal.  This  evidently  bears  two  names 
as  it  was  named  by  our  guides  Wadi  Maiat.  From  this  jx)int  the  wadi 
turns  due  east,  and  after  winding  about  among  low  hills  for  about 
6  kilometres,  reaches  En  el  Akhdar.  From  this  valley  the  northern 
route  to  Gebel  Musa  crosses  El  Akhdar  straight  for  tlie  fersh  of  Elwi 
el  Agramia. 

En  el  Akhdar. — This  is  situated  at  the  foot  of  the  vertical  cliff  of  a 
boss  of  porphyritic  quartz-felsite,  at  an  altitude  of  1,150  metres  above 
the  sea.  Here  there  are  three  wells  about  4  or  5  metres  deep  in  all  of 
which  is  water.  There  must  have  been  a  small  village  here  at  one  time 
for  there  are  ruins  of  seveml  houses  and  gardens,  the  walls  of  which 
are  still  standing,  and  there  are  the  remains  of  a  shaduf  for  lifting  the 
water  from  the  wells  for  irrigating  the  gardens.  Looking  up  the 
wadi  it  presents  quite  the  appearance  of  an  oasis,  the  various  palm  and 
sidr  trees  making  a  good  show  of  verdure.  These  wells  are  much 
frequented  by  the  Bedawin,  being  the  principal  water  supply  of  the 
vicinity. 

A  little  distance  beyond  the  wells  where  the  wadi  bends  sharply  to 
the  north,  there  is  a  fairly  large  burial  ground.  In  the  sandy  soil  in 
the  bed  of  the  wadi  grow  numerous  lilies,  some  a  delicate  purple,  while 
others  are  pure  white,  and  a  few  crocuses  also  occur  with  them.  From 
this  point  to  its  origin  in  the  south-east  of  Dhalal  the  valley  is  practically 
on  the  Fersh  el  Elwi  el  Agrami. 

This  wadi  for  the  whole  of  its  course  is  fairly  shallow -sided  and 
broad,  (about  200  or  300  metres)  in  its  lower  reaches,  and  well  clothed 
in  vegetation,  retem  being  fairly  common  in  its  upper  part.     Numerous 
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Bedawin  live  in  the  side  wadis  and  jwssess  large  flocks  of  goats,  several 
donkeys  and  camels,  which  obtain  a  plentiful  supply  of  food  from  the 
different  kinds  of  plants  which  grow  in  the  valley  and  on  the  plateau. 

Returning  to  the  mouth  of  the  second  great  waterway  which  falls 
into  Fer&n,  the  Wadi  el  Sheikh,  so  called  because  of  the  tomb  of  Sheikh 
el  Nebi  Sala  which  is  situated  near  its  head,  enters  about  2  kilometres 
south  of  El  Akhdar,  through  an  opening  in  the  steeply-tilted  gneiss 
ridge  about  200  metres  high  which  extends  across  the  country  for  tens 
of  kilometres.  Here  the  wadi  is  about  200  metres  wide  ;  as  it  is 
ascended  it  narrows  considerably  at  the  same  time  winding  about  sharply. 
Further  up,  about  2  or  3  kilometres  from  its  mouth,  it  again  widens  into 
a  broad  valley  between  low  hills  of  gray  granite,  which  are  drained  by 
short,  steej)  wadis  on  either  side.  Here  also  occur  some  fine  examples 
of  terraces  which  continue  for  about  5  kilometres  up  the  valley.  Seyal 
trees  are  found  in  the  lower  reaches ;  but  higher  up  retem  bushes  occupy 
the  wadi  entirely,  until  near  its  entrance  into  the  hills  round  Gebel  Musa. 

About  one  kilometre  higher  up,  Wadi  Solef  enters  from  the  north, 
the  central  road  from  Suez  to  El  Der  lying  in  it.  On  entering  El  Sheikh 
the  road  splits  into  two,  the  jMith  up  Wadi  Sahab  towards  Naqb  Hawa 
being  only  available  for  lightly  laden  camels,  while  that  for  heavily  laden 
animals  follows  the  main  wadi. 

This  is  a  wide  straight  wadi  which  rises  mpidly  in  a  south-easterly 
direction  among  the  low  hills  which  (K'cuj)y  the  country  between  Solftf 
and  El  Sheikh.  It  is  between  7  and  8  kilometres  long ;  in  the  upper 
third  of  its  course  it  is  pnictically  a  pLiin  over  1  kilometre  in  breadth ; 
and  at  its  head  is  nearly  300  metres  higher  than  it^  mouth. 

Following  up  Wadi  el  Sheikh,  which  is  here  a  wide  open  valley 
clothed  with  retem,  rimth,  etc.,  Wadi  Magheirat  is  rejiched  after  a  walk 
of  10  kilometres,  a  short,  wide  valley  coming  from  the  north-east,  at  the 
mouth  of  which  some  Sinaitic  inscriptions  wei'e  seen  on  the  right  bank. 
From  this  point.  El  Sheikh,  which  ])reviously  had  been  going  north  of 
east,  now  bends  round  to  eiist-south-Ciist,  at  the  siune  time  narrowing, 
and  the  hills  on  ejich  side  although  still  low,  sloi)e  hack  to  loftier  i)eaks 
about  3  kilometres  to  the  south.  On  the  north,  the  platciiu  of  Fersh 
el  Elwi  el  Agramia  is  not  over  100  metres  alK)ve  valley  level.  About 
^'adi  HamAto.  11  kilometres  above  Magheirat  the  mouth  of  Wadi  Hamata  (the  valley 
of  wild  figs)  is  reached,  which  is  alx)at  the  first  important  tributary 
met  with  since  leaving  Wadi  Sahab.  In  this  valley  some  wild  fig  trees 
still  grow  ;  water  is  found  in  it ;  its  bed  is  very  rough  and  makes  walk- 
ing very  difficult ;  and  small  water-falls  and  sheer  precipices  block  the 
way,  necessitating  the  climbing  of  the  hills  on  either  side  in  order  to 
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go   on.     Several   families   of   Bedawin    live    in  this  neighbourhood, 
their  flocks  picking  up  their  food  on  the  hills  and  in  the  small  wadis. 

Near  by  is  the  mouth  of  Wadi  Qassab,  (the  valley  of  the  reed)  down 
which  a  path  comes  over  a  piece  of  difficult  ground  from  the  head  of 
Solef. 

Close  by  is  a  Bedawin  cemetery,  and  aLove  this  begins  the  Tarfat  el  Tarfat 
Gidaren,  a  tarfa  grove  of  over  2  kilometres  in  length.    The  trees  are  the 
largest  yet  seen  in  any  pare  of  the  peninsula. 

At  the  same  place  the  finest  examples  of  terraces,  and  at  the  same  time 
the  most  extensive,  begin  here  and  continue  up  to  the  entrance  of  El 
Watia.  They  extend  some  distance  on  either  side  of  the  wadi,  and 
especially  on  the  Elwi  el  Agramia  side. 

About  one  kilometre  or  so  above  the  tarfa  grove,  the  wadi  opens 
out  until  it  is  nearly  300  metres  wide,  then  bending  sharply  to  the  south 
it  suddenly  narrow^s  into  the  pass  of  El  Watia. 

This  is  the  only  means  of  entrance  for  heavily-loaded  camels  into  ei  Watia. 
the  central  mountain  area.  It  is  a  breach  in  the  precipitous  granite 
ridge  of  El  Gharbi,  and  is  an  extremely  fine  gorge.  On  either  side 
the  granite  rises  up  in  sheer  precipices,  breaking  into  rugged  peaks 
towering  on  the  eastern  side  460  and  on  the  western  600  metres  above 
the  valley.  It  varies  from  30  metres  inwudth  at  the  northern  entrance 
to  about  100  where  it  opens  out  into  the  plain  behind,  and  is  about 
half  a  kilometre  long,  having  a  firm  gravelly  floor,  and  a  very  tortuous 
course.  On  the  east  side  there  is  a  i)eak  somewhat  resembling  an 
armchair  in  shape  which  the  Bedawin  call  Maqad  el  Nebi  Musa 
(the  seat  of  the  Prophet  Moses). 

Inside  the  pass  the  wadi  opens  out,  and  the  country  to  the  east  is  a 
succession  of  parallel  ridges  and  valleys,  w^iich  higher  up  is  replaced 
by  hills.  The  valley  here  is  wide  and  good  going.  About  6  kilometres 
from  the  pass  of  El  Watia,  is  the  tomb  of  Sheikh  el  Nebi  Sala,  near 
by  which  is  a  large  burial  ground.  Near  this  point  the  road  to  Aqaba 
leaves  the  valley  on  the  east.  Five  or  six  kilometres  further  on  the 
wadi  divides  into  two,  the  Wadi  el  Sudud  and  Wadi  el  Der  bounding 
respectively  the  eastern  and  northern  sides  of  Gebel  el  Der.  The  road 
to  Kas  Safsafa  (the  willow  peak)  now^  about  5  kilometres  up  the  last 
mentioned  valley,  runs  in  a  south-westerly  direction. 

The  following  is  a  description  taken  from  the  Ordnance  Survey  of 
Sinai,  Part  I,  of  Jebel  Musa  and  neighbourhood : — 

"The  physical  features  of  Jebel  Musa  and  the  country  in  its  neigh-  Gebei  Musa 
bourhood   are   so    clearly    represented   by    the  photographs,  models,  bourhool. 
sections,  and  six-inch  plans  that  the  task  of  describing  them   becomes 
short  and  easy. 
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"The  mountain  mass  of  Jebel  Musa  is  nearly  a  mile  broad  and 
rather  more  than  two  miles  long,  and  the  direction  of  its  longer  axis 
is  nearly  north-west ;  on  the  north-east  it  is  separated  from  Jebel  ed 
Deir  by  a  deep,  narrow  glen  named  Wadi  ed  Deir,  the  'Convent  valley' 
— sometimes  also  called  Wadi  es  Sho'eib,  'the  valley  of  Jethro' — ^in 
which  stands  the  Convent  of  St.  Katharine ;  on  the  south-west,  Wadi 
Sh'reich,  a  still  narrower  ravine,  divides  it  from  the  long  subordinate 
ridge  of  Jebel  Fera',  which  again  is  cut  off  by  Wadi  el  Leja  from 
the  huge  red  bluffs  of  Jebel  el  Hamr. 

"These  three  mountain  masses  are  composed  mainly  of  red  or  pink 
syenitic  granite.  The  profile  of  greatest  elevation  descends  to  the  north- 
west. Jebel  el  Hamr  forms  the  northern  shoulder  or  buttress  of  the 
lofty  mountain  platform  on  which  Jebel  Katharina  rests,  and  is  the 
highest  of  the  three,  its  loftiest  portion  having  an  altitude  of  7,519  feet, 
while  the  summit  peak  of  Jebel  Musa  is  7,363,  and  that  of  Jebel  ed 
Deir  (Jebel  'Aribeh)  but  G,739  feet  above  the  sea. 

"A  conical  mountain,  Jebel  Moneijah  (5,987  feet),  stands  at  the  head 
of  Wady  ed  Deir,  and  is  connected  by  low  ridges  with  Jebel  Musa  on 
one  hand,  and  Jebel  ed  Deir  on  the  other.  These  two  ridges  separate 
the  basins  of  Wady  Seba'iyeh  and  Wady  ed  Deir  from  one  another, 
while  a  third,  which  joins  the  south  end  of  Jebel  Musa  with  the 
neighbouring  mountain  Jebel  Abu'aldi,  divides  the  basins  of  Wady 
Seba'iyeh  and  Wady  el  Leja.  In  all  other  respects  Jebel  Musa  stands 
alone. 

"Wady  el  Leja,  after  a  north-west  course  of  about  two  miles,  sweeps 
sharply  round  the  end  of  Jebel  Fera',  and  under  the  successive  names 
Seil  Leja  and  Wady  ed  Deir,  passes  north-east  for  three  miles  along 
the  base  of  Jebel  Musa  (Ras  Sufsafeh)  and  Jebel  ed  Deir  to  Wady  es 
Sheikh,  here  uniting  with  Wady  es  Sudud  from  the  south  ;  it  receives 
on  its  course  Wady  Sh'reich  and  Wady  ed  Deir  (Sho'eib)  from  the 
south-east,  and  the  broad  wady  or  sloping  plain  of  Er  Rahah  from  the 
north-west.  Thus  the  drainage  of  the  whole  special  survey  area,  except- 
ing only  a  narrow  strip  along  the  west  and  north-west  edges,  passes  out 
near  its  north-east  angle  by  Wady  es  Sheikh.  Wady  es  Sudud  skirts 
the  eastern  and  third  side  of  the  triangular  block  of  Jebel  ed  Deir. 
Two  miles  above  its  mouth  it  takes  the  name  of  Wady  Seba'iyeh,  and 
continues  for  about  three  miles  further  south  to  its  source  in  the  slopes 
of  Jebel  Hadaiyid. 
El  Fur'eiah.  ^'Jcbel  Musa  and  Jebel  ed  Deir  are  confronted  on  the  north  by 
a  portion  of  that  great  ring  or  cluster  of  granitic  peaks,  known 
by  the  general  name  of  El  Fur'eiah,  which  encloses  the  fertile  basin  of 
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Deyset  Fur'eiah,  and  forms  the  northern  outpost  of  the  mountain 
nucleus  of  the  Peninsula.  Jebel  'Ajramiyeh  (6,296  feet)  and  Jebel 
Khizamiyeh  (6018  feet)  are  the  dominant  peaks  in  the  south  of  this 
cluster. 

"The  summit  of  Jebel  Musa  presents  the  form  of  a  lonff,  narrow  Summit  of 
trough  or  basin,  enclosed  at  its  sides  by  a  series  of  comparatively 
low  peaks  and  ridges,  but  at  its  two  ends  by  tremendous  piles  of 
mountain,  that  on  the  south-east  rising  into  a  single-pointed  peak 
7,363  feet  above  the  sea,  while  that  on  the  north-west  is  divided 
into  three  or  four  massive  bluffs.  The  peak  at  the  south-east  bears  spe-  Gebei  Musa 
cifically  the  name  of  Jebel  Musa,  'the  mountain  of  Moses,'  and  is 
regarded  by  the  monks  as  the  Mount  of  the  Law,  the  true  Sinai  of 
Scripture ;  by  the  Bedawin,  who  have  no  tradition  of  the  Proclamation 
of  the  Law,  simply  as  the  mountain  w^here  God  spoke  with  Moses.  Its 
upper  portion  is  of  gray  granite,  weathered  externally  to  a  very  dark 
green,  and  contrasting  well  with  the  red  granite  which  lies  beneath. 
On  its  south  side  there  is  a  tremendous  sheer  descent  of  nearly 
1,100  feet  to  the  ridge  which  crosses  to  Jebel  Abu'aldi,  and  a  further 
and  more  gradual  fall  of  1,100  feet  to  the  bed  of  Wady  Seba'iyeh  ;  its 
northern  slope  descends  at  a  steep  angle  to  the  mountain  basin  850  feet 
below.  Side  by  side  on  its  summit  stand  a  mosque,  now  well  nigh  in 
ruins,  and  a  Greek  chapel,  both  built  of  hewn  red  granite  blocks,  the 
materials  of  a  former  chapel  said  to  have  been  destroyed  by  the  Bedawin ; 
close  by  there  is  a  small  hollow  in  the  solid  rock,  doubtless  produced 
by  weathering,  into  which,  according  to  the  simple  Arab  tradition, 
Moses  shrank,  when  the  Most  High  God  spoke  to  liim,  saying,  'Creep 
thou  into  the  rock,  0  Moses,  for  thou  can'st  not  bear  my  glory.'  The 
range  of  high  bluffs  at  the  opposite  north-western  extremity  of  the 
mountain  basin  bears  the  name  of  Ras  Suf safeh,  from  a  small  willow  or  Ras  Sufsafeh. 
osier  which  grows  among  the  rocks,  on  its  south  side.  From  its  southern 
and  highest  point  the  profile  of  the  peaks  or  bluffs  descends  about  four 
hundred  feet  to  its  extreme  northern  end.  All  round  its  north-western 
face  this  range  falls  abruptly  to  Wady  Sh'reich  and  the  Seil  Leja,  and 
forms,  together  tvith  the  high  bluffs  of  Jebel  Abu  T'reif  and  Jebel 
Arremziyeh  which  overhang  the  Convent  valley,  a  magnificent  cliff  front 
some  2,000  feet  high,  which,  as  looked  at  from  the  north-west,  is  perhaps 
the  grandest  natural  feature  in  the  who^o  Peninsula. 

"^r  Bahah. — The  plain  of  Er  Rahah  is  about  a  mile  and  a  quarter  Er  Rahah. 
in  length  from  its  crest  to  its  lowest  point  near  the  foot   of  the  Ras 
Sufsafeh,  and  half  a  mile  in  average  breadth,  thus  containing  an  area  of 
some  four  hundred  acres  exactly  facing  the  mount.  Its  general  inclination 
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is  south-east-by-east  2  J°,  or  1  in  26.  The  surface  is  of  granite  gravel, 
for  the  most  part  smooth  and  even,  and  plentifully  covered  with  herbs, 
chiefly  ^abeithiran'  and  ^shiah.^  Beyond  its  crest  the  plain  soon  narrows, 
but  there  is  still,  for  about  a  mile,  a  considerable  open  space  (the  head 
of  Wady  Abu  Seileh)  of  the  same  character  as  Er  Rahah,  and  sloping 
so  gradually  to  the  north-west  that  the  cliffs  of  Ras  Sufsafeh  are  not 
lost  to  view.  From  its  lower  end,  near  the  foot  of  these  cliffs,  the  plain 
merges  into  the  Seil  Leja  on  the  west  and  Wady  ed  Deir  on  the  east, 
the  one,  though  more  stony  and  rough  than  Er  Rahah,  affording  an 
extensive  open  space,  the  other  nearly  as  smooth  and  even  as  the  plain 
itself.  Ras  Sufsafeh  is  well  seen  from  the  Seil  Leja,  and  also  from 
Wadi  ed  Deir  right  down  to  its  mouth,  these  side  views,  however,  do 
not  equal  the  prospect  from  the  front. 

"In  order  to  estimate  the  extent  of  open  camping  ground  which  faces 
the  Ras  Sufsafeh  from  different  quarters,  we  may  add  to  the  400  acres 
of  Er  Rahah  proper,  163  for  the  upper  part  of  Wady  Abu  Seileh,  227 
for  the  area  more  or  less  level  in  the  Seil  Leja,  and  260  for  the  bed  of 
Wady  ed  Deir,  making  in  all  1,050  acres.  To  this  again  may  be  added 
about  150  acres  of  space  available  for  rough  encampment  on  the  lower 
slopes  of  the  hills.  So  that  we  have  altogether  an  estimated  area  of 
1,200  acres  (nearly  six  million  square  yards)  in  the  plains  and  wadies 
and  their  borders,  from  all  points  of  which  the  Ras  Sufsafeh  is  not  only 
distinctly  seen,  but  is  also  the  most  prominent  feature  in  the  landscape; 
and  tents  situated  in  any  part  of  this  space  might  well  be  said  to  have 
been  pitched  "before"  the  mounUiin  in  question. 

"As  a  site  from  which  to  witness  any  spectacle  on  the  top  of  the  Ras 
Sufsafeh,  the  plain  and  hill  slopes  which  face  it  would  accommodate 
almost  any  number  of  spectators.  A  million  persons,  at  the  ample 
allowance  of  a  square  yard  each,  would  occupy  about  207  acres,  that 
is,  scarcely  more  than  half  of  the  area  of  Er  Rahah  at  once,  and  so  be  able 
to  advance  or  retire  along  it  at  will.  Two  millions  at  the  same  rate 
would  cover  the  plain  from  its  crest  to  the  nether  end  of  the  mountain, 
but  still  be  able  to  fall  back  along  the  Wadi  Abu  Seileh  without  losing 
sight  of  Ras  Sufsafeh  ;  while  in  either  case  large  additional  numbers 
might  find  standing  room  on  the  lower  slopes  of  the  hills. 

"The  prospect  from  the  plain  of  Er  Rahah  is  so  impressive  and 
sublime  that  no  beholder  can  fail  to  be  attracted  by  it.  Its  beauties 
moreover  gain  upon  you  rather  than  diminish  the  more  you  become 
familiar  with  it,  and  the  more  it  is  contrasted  with  oth^r  mountain 
views ;  such  at  least  was  our  experience  from  a  stay  of  many  months 
in  the  country,  and  an  acquaintance  with  every  class  of  its  scenery.     It 
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is  indeed  unrivalled ;  there  is  nothing  else  like  it  in  this  or  any  other 
part  of  the  Peninsula ;  the  long,  wide  plain  sloping  down  to  the  mount, 
the  noble  amphitheatre  of  hills  all  round,  and  the  bold  precipices  of 
Ras  Sufsafeh,  the  'brow'  of  Gebel  Musa,  overlooking  and  seen  from 
every  point  in  the  plain  below,  the  more  imposing  as  it  is  by  far  the 
most  conspicuous  feature  in  a  landscape  where  all  is  grand.  The  Ras 
Sufsafeh  has  a  majesty  peculiarly  its  own — a  look  of  stately,  I  might 
almost  say  awful,  grandeur,  which  has  stiunped  it  on  our  minds  as  by 
far  the  most  remarkable  mountain  front  in  the  Sinai  Desert.  In  gazing 
on  that  noble  cliff  and  spacious  plain  at  its  base,  its  needs  no  effort  or 
enthusiasm  to  recognise  their  peculiar  fitness  for  the  events  described 
in  Scripture  as  having  attended  the  Promulgation  of  the  Law. 

''Isolation  of  Ras  Sufsafeh. — There  is  little  or  no  broken  ground  at  isolation  of 
the  base  of  Ras  Sufsafeh,  where  it  confronts  Er  Rahah.  Its  cliffs, 
which  start  suddenly  and  steeply  from  the  Wady  Sh'reich  and  Seil 
Leja,  become  impassable  about  half  way  up,  and  the  highest  points  can 
only  be  reached  from  the  mountain  basin  in  their  rear.  On  the  north- 
east they  rise  almost  as  boldly  from  Wady  ed  Deir,  though  here  they 
are  less  inaccessible.  On  the  north-west,  the  otherwise  complete  isola- 
tion of  this  magnificent  front  is  slightly  broken  by  the  big  steep  Wady 
ShVeich,  which,  together  with  the  low  ridge  of  Jebel  Fera,  interrupts 
the  sheer  descent  on  this  side  into  Wadi  el  Leja,  and  to  some  extent 
mars  an  effect  which,  but  for  this  break,  would  be  absolutely  perfect. 
Hence,  the  view  from  tlie  head  of  Er  Rahah,  at  which  part  Jebel  Fera 
is  almost  hidden  by  nearer  mountains,  is  perhaps  more  effective  than 
that  from  points  lower  down  in  the  plain. 

"Summit  peak  of  Jebel  Musa. — The  summit  peak  of  Jebel  Musa  Oebei  Muaa. 
lies  SO  far  back  that  the  Ras  Sufsafeh,  though  more  tlian  400  feet 
lower,  altogether  conceals  it  from  a  sj^cctator  on  the  plain ;  indeed,  it 
cannot  be  seen  at  all  from  low  ground  in  the  neighbourhood,  except 
from  points  far  up  in  the  side  valleys,  or  others  still  further  south. 
Wady  Seba'iyeh,  in  its  rear,  commands  perhaps  the  best  of  all  these 
views  ;  but  the  tract  of  low  hills  borderin^ic  on  this  valley — that  which  View  from 

.  .  Wadi 

occupies  the  space  between  Jebel  Moneijah  and  Jebel  Abu  Aldi,  and  sebaMyeh. 
which  appears  so  level  when  looked  down  upon  from  the  summit  of 
Jebel  Musa  that  many  travellers  have  been  betrayed  into  describing  it 
as  a  plain — proves,  when  examined,  to  be  a  sea  of  rock-strewn  hillocks 
and  ravines  ;  and  a  single  glance  at  the  plan  or  model  is  sufficient 
evidence  of  the  groundless  nature  of  any  statements  to  the  contrary. 

"Water  and  verdure  etc.,  of  the  district. — Perennial   springs  and  Springs  and 
rivulets  of  excellent  water  are  abundant  on  the  slopes  of  Jebel  Musa,  the  district. 
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and  in  the  neighbouring  hills  and  valleys.  Indeed  this  district  has 
perhaps  a  more  plentiful  water-supply  than  any  other  in  the  Peninsula. 
The  Convent  of  St.  Katharine  has  two  copious  springs,  and  there  are 
five  or  six  others  in  the  cliffs  above  Wady  ed  Deir,  besides  small  streams 
n  Wady  Sh'reich  and  Wady  el  Leja,  and  several  springs  and  wells 
in  the  Seil  Leja.  The  streams  in  Wadies  et  T'lah,  Zawatin  and  Abu 
Seileh  have  been  already  mentioned  ;  the  Deyset  Fureiah  has  a  goodly 
water  supply  ;  Mr.  Holland  found  a  small  brook  in  a  ravine  on  the  east 
of  Wady  es  Sudud,  and  there  is  a  spring  on  Jebel  ed  Deir  opposite 
the  mouth  of  Wady  Um  Girsum.  These  form  the  principal  supply 
in  the  immediate  neighbourhood  of  Jebel  Musa,  and  there  are  others, 
too  numerous  to  mention,  in  the  surrounding  hills  and  valleys.  Pas- 
turage also  is  fairly  abundant  in  this  district ;  the  Deyset  Fur*eiah, 
one  of  the  largest  and  most  fertile  mountain  basins  in  the  country,  is 
fruitful  with  desert  herbs  and  grasses,  and  much  resorted  to  by  the 
Bedawin  ;  and  there  is  a  goodly  sprinkling  of  fragrant  herbage,  affording 
nutritive  feed  for  camels  and  goats  on  many  of  the  mountain  sides, 
notably  on  the  upi)er  slopes  of  Jebel  Katharina,  which  at  some  points 
have  almost  the  appearance  of  well-clothed  downs. 

"Monastic  buldings,  most  of  them  in  ruins,  are  very  numerous  in  the 
valleys  immediately  surrounding  Jebel  Musa  and  on  the  sacred  summit 
itself;  cells  and  chapels,  nestling  amongst  the  cliflFs  and  rocks,  meet 
the  eye  at  almost  every  turn,  and  Wady  el  Leja  contains  the  ruins  of 
two  branch  convents. 

"Gardens,  still  beautiful  and  fruitful  though  sadly  neglected, 
surround  some  of  the  larger  ruins ;  the  gardens  of  the  deserted  convent 
of  El  Arba'in,  in  Wady  el  Leja,  is  about  15  acres  in  extent,  or  more 
than  twice  as  large  as  that  of  St.  Katharine's,  and  there  are  several 
others  of  a  goodly  size  in  the  valleys  west  of  Ras  Sufsafeh.  The  monks, 
though  still  claiming  the  rights  of  ])roprietorship  over  these  old 
gardens,  and  extorting  a  small  annual  percentage  of  produce  from  the 
Arabs  who  rudely  tend  them,  unfortunately  take  no  steps  to  ensure 
their  proper  cultivation. 

"It  is  not  only  in  the  immediate  vicinity  of  Jebel  Musa  that  the 
monastic  remains  are  to  be  seen.  Nearly  every  available  sjKDt  in  the 
hills  and  valleys  for  miles  round  seems  to  have  been  taken  advantage 
of ;  wherever  water  and  the  smallest  scrap  of  open  ground  are  found, 
you  are  almost  sure  to  come  upon  these  ruins  and  the  vestiges  of  former 
cultivation.  I  have  already  mentioned  the  rich  fruit  groves  of  Wady 
et  T'lah,  the  most  fertile  by  far  of  all  the  valleys  in  the  central 
cluster ;  numerous  gardens  and  rums  dot  the  Deyset  Fur'eiah  and  the 
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hills  around  it ;  and  in  Wady  Gharbeh,  just  below  the  point  where  it 
breaks  from  the  mountains,  there  is  quite  an  imposing  cluster  of  similar 
remains,  with  numbers  of  date-palms  and  a  stream  of  cool  delicious 
water. 

"  Wadies. —  The  wadies  which  surrounded  Jebel  Musa  on  the  east,  Wadies. 
west,  and  south  are  extremely  wild  and  rocky.  Wady  el  Leja  is 
filled  with  enormous  fragments  and  boulders  of  granite  ;  Wady  Sh'reich 
is  even  worse  towards  its  mouth ;  from  the  chapel  of  St.  Pantaleemon 
there  is  a  steep  rise  of  six  hundred  feet  in  half  a  mile  over  tremendous 
piles  of  rocky  debris  from  the  cliffs  of  Ras  Sufsafeh  ;  but  higher  up, 
the  valley  is  more  smooth  and  level.  In  Wady  ed  Deir,  as  far  at  least 
as  the  Convent,  there  are  fewer  boulders  and  better  walking,  the  path 
lying  in  many  places  over  the  bare  solid  rock  which  forms  the  wady-bed. 
There  are  several  Sinaitic  inscriptions  in  Wadies  el  Leja  and  ed  Deir. 

"  Paths  up  Jebel  Musa. — The  summit  basin  of  Jebel  Musa  may 
be  reached  by  either  of  five  paths  or  tracks,  as  follows: — 

"  (1)  The  sikket  Syedna  Musa,  or  "Path  of  our  Lord  Moses."— This  ^**^"p^*^* 
route,  leaving  the  Convent  in  a  southerly  direction,  climbs  the  mountain 
side  by  a  steep  ravine,  and  reaches  the  basin  at  Elijah's  Chapel,  close 
to  the  foot  of  the  peak  of  Jebel  Musa,  after  an  ascent  of  about  1,500 
feet.  It  is  the  track,  which  has  been  followed  by  monks  and  pilgrims 
for  many  centuries,  past  a  rude  flight  of  rocky  steps,  formed  of  huge 
slabs  of  granite  arranged  with  considerable  skill,  but  now  destroyed 
at  many  points  by  the  fall  of  rocks  or  rush  of  torrents.  Its  course 
lies  amid  the  wildest  and  grandest  natural  features,  tremendous 
masses  of  fallen  granite,  towering  precipices,  and  mighty  peaks  and 
pinnacles  of  rock.  Several  objects  of  legendary  interest  are  passed 
on  the  way  ;  the  Ma'yan  Musa  or  '  Spring  of  Moses  '  rises  to  the 
surface  in  a  cool  shady  rock  grotto  about  four  hundred  feet  up  the 
mountain  side ;  it  is  said  by  the  Bedawin  to  be  the  identical  well  at 
which  Moses  watered  Jethro's  flocks  ;  the  monks  tell  you  it  was 
miraculously  created  for  the  benefit  of  St.  Stephanos,  a  former  cobbler 
hermit  who  lived  here.  Five  or  six  hundred  feet  higher  up  is  the 
chapel  of  the  Virgin  of  the  (Economos,  built  in  commemoration  of  the 
supposed  miraculous  extirpation  of  fleas  in  the  Convent,  which  forms 
the  subject  of  a  well-known  legend.  Between  this  chapel  and  the 
summit  there  are  two  fine  arches  ;  then  the  mountain  basin  is  reached. 

"  (2)  The  sikket  el  Basha,  or  "Pasha's  road". —  This  road  was 
begun  by  Abbas  Pasha  who  did  not  live  to  see  it  finished ;  though  in 
places  out  of  repair,  it  is  for  the  most  part  in  fair  condition  and  still 
passable  for  camels.     Ascending  Wady  ed  Deir  to  its  source  in  the 
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ridge  which  connects  Jebel  Musa  with  Jebel  Moneijah,  it  winds  in 
long  steep  zig-zags  up  the  south-east  face  of  Jebel  Musa,  and  ends 
abruptly  just  at  the  edge  of  the  basin,  at  a  point  a  little  above  Elijah's 
Chapel. 

"  (3)  The  sikket  Sho'eib,  or  "Path  of  Jethro". — A  very  precipitous 
rocky  ravine,  containing  only  the  faintest  traces  of  a  path,  which 
ascends  from  near  the  ruined  barracks  in  Wady  ed  Deir,  and  reaches 
the  basin  at  the  back  of  Ras  Sufsafeh  after  a  climb  of  about  1,500  feet. 
"  (4)  A  rude  winding  track  which  ascends  the  western  cliffs  of 
Jebel  Musa  to  the  mountain  basin  from  a  point  about  two-thirds  of 
the  way  up  Wady  ShVeich,  and,  according  to  an  early  tradition,  is  the 
path  formerly  used  by  Moses, 

"  (5)  A  winding  path,  less  rocky  and  precipitous  than  the  Sikket 
Syedna  Musa,  which  rises  from  the  convent  of  El  Arbain  in  Wady  el 
Leja  to  the  south-west  corner  of  the  mountain  basin.  It  was  probably 
constructed  for  the  use  of  pilgrims,  and  is  constantly  followed  by  them 
in  descending  from  Jebel  Musa  on  their  way,  in  the  usual  circuit,  to 
the  Deir  el  Arbain  and  Jebel  Katharina. 

"  From  Elijah's  Chapel,  a  further  flight  of  steps,  like  those  on  the 
Sikket  Syedna  Musa,  leads  on  to  the  summit  peak  of  Jebel  Musa, 
passing  a  little  way  short  of  the  highest  point  the  mysterious  "camel's 
footprint"  in  the  solid  rock.  The  prospect  from  the  summit  is 
magnificent,  being  limited  on  the  west  and  south-west  only  by  the 
mountain  masses  of  Jebel  Katharina,  Jebel  el  Hamr,  etc.  It  is  quite 
incorrect  to  say,  as  has  been  often  declared  by  travellers,  that  the  Gulf 
of  Suez  can  be  seen  from  this  point. 

"  To  reach  the  highest  peak  of  Ras  Sufsafeh  from  the  chajKil  of 
Elijah,  there  is  a  rough  scramble  for  a  mile  or  more  along  the  mountain 
basin  to  the  back  of  the  bluff,  over  a  rugged  path,  now  ascending,  now 
descending,  and  passing  in  and  out  between  enormous  domes  of  gra- 
nite ;  then  a  breathless  climb  of  three  or  four  hundred  feet  up  a  steep, 
rocky  ravine  which  divides  the  two  westernmost  bluffs,  till  at  last,  on 
reaching  its  crest,  situated  in  a  deep  narrow  cleft  between  tremendous 
walls  o£  rock,  you  come  suddenly  into  view  of  the  plain  of  Er  Rahah. 
But,  line  as  is  this  prospect,  a  still  finer  one  awaits  the  traveller  who 
ascends  the  rugged  cliff'  on  his  left  hand  to  its  topmost  point,  the 
highest  in  the  whole  range  of  bluffs.  It  is  a  noble  ]  anorama,  and  has 
oftc^n  Ijeen  descril)ed  by  al)le  pens.  In  front,  the  long  gray  plain  of 
Er  Rahah  sloping  down  from  its  crest  more  than  two  miles  away  to 
its  base  2,000  feet  beneath  your  stand -])oint,  and  enclosed  between 
long  ranges  of  stiitely  hills,  which  extend  far  back  along  the  line  of 
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the  Nagb  Hawa ;  below,  the  curious  curved  mound,  Ujrat  el  Mehd, 
forming  a  kind  of  natural  amphitheatre  which  exactly  faces  the  mount ; 
behind,  the  rugged  basin  of  Jebel  Musa  ending  in  the  traditional 
peak  crowned  by  the  memorials  of  its  double  sanctity  ;  and  around,  on 
all  sides,  a  stormy  sea  of  mountains  of  indescribable  grandeur.  No 
one  can  gaze  unmoved  on  such  a  landscape ;  and  its  natural  wonders 
are  heightened  in  their  effect  on  the  beholder's  mind  as  he  thinks  upon 
the  great  scenes  of  the  Proclamation  of  the  Law,  once  enacted,  probably, 
upon  this  very  spot. 

"  The  Cluster  of  Jebel  Katharina. — South-west  of  Jebel  Musa, 
three  conical  peaks  rise  from  the  north-western  ridge  of  that  great 
mountain  mass  of  syenitic  granite  which  forms  at  once  the  kernel  and 
the  culminating  feature  of  the  Sinai  Peninsula.  Jebel  Zebir — which 
is  interpreted  to  mean  ''The  mountain  on  which  God  spake  to  Moses" — 
8,551  feet  above  the  sea,  is  the  central  and  highest  of  the  three.  Jebel  Gebei 
Katharina,  so  called  from  the  monastic  legend  that  St.  Katharine's 
body  was  brought  hither  from  Alexandria  by  angels,  comes  next  in 
altitude,  being  but  25  feet  lower;  it  lies  half  a  mile  to  the  north  of 
eTebel  Zebir.  The  third  and  lowest,  Jebel  Abu  Rumail,  is  a  mile  south 
of  Jebel  Zebir,  and  has  an  altitude  of  8,427  feet.  Further  south,  the 
mountain  mass  expands  into  an  undulating  fersh,  or  upland  plateau, 
the  entire  summit  area  being  about  twelve  square  miles,  and  here  and 
there  rising  into  dark,  shattered  peaks  which  overhang  the  surrounding 
valleys.  The  most  remarkable  of  these  is  Jebel  Koli,  a  shar[)  pinnacle  Oebei  Koii. 
or  cusp  at  the  southern  end  3,236  feet  above  the  sea.  The  exposed 
cliffs  and  peaks  are  dark,  almost  black  in  colour,  thus  imparting  a  sombre 
character  to  the  scenery.  Jebel  Um  Iswed,  "The  Mountain  of 
Blackness  ",  on  the  south-west,  owes  its  name  to  this  peculiarity. 

"Jebel  Um  Shomer   (8,449  feet)   had,  prior  to  our   survey,  beenOebeiUm 

11  111.1  1     X   ,     ,     T^      1        .  1  Shomer.         • 

supposed  by  many  to  be  the  highest,  and  Jebel  Kathanna  the  next 
highest,  peak  in  the  country.  The  latter  mountain,  however,  has  the 
superiority  by  about  77  feet,  and  Jebel  Zebir,  which  no  one  seems  to 
have  thought  of,  outstrips  them  both. 

"  Ascent  of  Jebel  Katharina. — The  path  from  St.  Katharine's  leads  AscentofOebei 
up  Wady  el  Leja  as  far  as  the  Convent  of  El  Arba'in.  On  his  way 
round  the  foot  of  Kas  Sufsafeh,  the  traveller  passes  several  objects 
connected  by  absurd  monkish  legends  with  events  described  in 
Scripture,  and  grouped,  without  regard  to  facts  or  probability,  within 
a  pleasant  walk  of  the  Convent  gates;  such  for  instance,  are  the 
Mould  of  the  Calf,  the  liurial-place  of  the  Tables  of  the  Law,  and  the 
Cave  of  Korah,  Dathan  and  Abiram :   also  in  Wady  el  Leja,  about 
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half  way  up,  the  so-called  "Stone  of  Moses"  (Exodus  xvii.,  6),  one 
of  scores  of  rocks  of  a  similar  size,  and  kind  scattered  up  and  down  the 
wady.  At  the  Deir  el  Arba'in,  he  turns  south-west  along  the  Shagg 
Musa,  a  dark,  rocky  glen  which  runs  far  up  into  the  north-eastern 
slopes  of  Jebel  Katharina.  A  mile  or  so  further  on,  the  path  leaves 
the  bed  of  the  ravine  and  henceforward  to  the  foot  of  the  last  rocky 
ascent  of  the  summit  cone,  it  is  a  tiring  heavy  climb  up  an  abrupt  and 
crumbling  mountain  side ;  when  covered,  as  in  winter  they  sometimes 
are,  with  snow,  these  slopes  are  extremely  difficult  of  ascent.  A  beau- 
tiful spring,  Ma'yan  es  Shinnar,  the  "Partridge  fountain"  is  passed  on 
the  way.  The  summit  peak  is  a  huge  naked  block  of  syenitic  granite, 
descending  somewhat  steeply  on  all  sides,  but  so  broken  into  clefts 
and  ledges  that  there  is  no  danger  or  difficulty  in  climbing  it.  A  little 
chapel,  of  the  usual  kind,  dedicated  to  St.  Katharine,  crowns  the 
topmost  block. 

"  As  its  peak  is  all  but  the  loftiest,  so  is  the  view  from  Jebel  Katha- 
rina one  of  the  finest  in  the  country.  From  this  high  and  freezing 
standpoint  you  may,  on  atiy  clear  day,  look  down  upon  three-fourths 
of  the  Peninsula  of  Sinai,  from  Jebel  Hammam  Far'un  on  the  north- 
west to  the  mountains  of  Wady  el  Ain  on  the  north-east ;  from  Jebel 
Musa  and  Ras  Sifsafeh,  which  seem  quite  close  to  your  side,  and  the 
labyrinth  of  monster  mountains  spread  out  like  a  model  at  your  feet, 
to  the  glimmering  waters  of  the  twin  gulfs  and  the  hills  of  Arabia 
and  Africa  beyond  them  on  either  hand.  Jebel  Zebir  and  Um 
Shomer  slightly  spoil  the  view  southward,  and  little  can  be  seen 
beyond  the  Tih  escarpment  on  the  north  ;  but  in  all  other  quarters 
the  prospect  is  most  extensive.  Ras  Muhammed  is  not  to  be  seen, 
though  you  can  trace  the  two  arms  of  the  Red  Sea  almost  to  their 
point  of  junction. 

"  The  whole  prospect  is  magnificent,  grander  even  than  that  from 
Serbal ;  the  effects  of  colour,  light,  and  shade  excite  the  admiration  of 
every  traveller ;  the  colours  on  land,  sky,  and  sea  are  simply  enchanting, 
and  the  intense  stillness  and  silence  of  the  desert  lends  mystery  and 
solemnity  to  the  scene.  But  it  is  at  sunrise  or  sunset  that  a  Sinai 
mountain  landscape  is  seen  to  its  greatest  perfection.  Perhaps  the 
hour  of  sunset  is  to  be  preferred  to  any  other.  Then  you  have  orange, 
pink,  green  and  blue  in  the  sky,  indigo,  lilac  and  rich  red  brown  like 
burnished  copper  on  the  hills,  colours  ever  changing  and  deepening, 
shadows  ever  lengthening,  as  the  sun  slowly  declines. "' 

Returning  down  Wadi  el  Sheikh  to  the  mouth  of  Wadi  Qassab,  the 
path  connecting  this  wadi  with   Solaf  on  the  left  is  taken.     On  the 
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watershed  from  the  top  of  any  of  the  rounded  peaks  a  good  view  of 
the  country  enclosed  by  these  two  valleys  is  obtained.  On  the  south 
it  is  bounded  by  the  red  granite  range  of  El  Gharbi  which  rises 
abruptly  from  the  terrace-covered  plain.  From  the  foot  of  this  ridge  the 
ground  slopes  up  to  a  group  of  rounded,  pink,  granite  hills  of  which 
Gebel  Ham&ta  forms  the  summit.  From  this  group  the  ground  slopes 
down  on  all  sides,  while  northwards,  ridge  beyond  ridge  of  dyke-centred 
granite  extend  right  up  to  the  edge  of  Wadi  el  Sheikh.  Especially 
noticeable  is  this  dyke  system  to  the  north  of  Gebel  Moreia  or  Tarbush 
from  whence  these  dykes  radiate.  Had  it  not  been  for  their  presence 
this  area  would  have  been,  in  all  probability,  reduced  more  or  less  to  a 
dead  level. 

Passing  down  into  Wadi  el  Gharbi,  which  heads  in  the  mountain 
mass  of  Matab  el  Der,  a  tar  fa  grove  of  well -grown  trees  as  well  as 
some  palms  are  found  in  its  narrow  sandy  bed.  Higher  up  there  are 
a  few  ruins.  A  little  further  down  is  the  path  going  to  Naqb  Hawa, 
which  here  descends  a  steep  slope  of  one  of  the  many  terraces  round 
about.  Just  beyond  the  entrance  to  the  Naqb  is  the  very  narrow 
opening  of  Wadi  Emlesa,  a  gigantic  winding  defile,  which,  piercing  far 
into  the  heart  of  the  central  mountain  cluster,  has  its  extreme  source 
in  the  north-western  slopes  of  Gebel  Katharina.  "  Tliough  passable  to 
pedestrians  only  this  wild  romantic  gorge  deserves  description  as  an 
example  of  the  most  beautiful  of  the  mountain  glens  of  Sinai;  indeed 
it  exhibits  almost  from  end  to  end  of  its  course  a  combination  of 
grandeur  with  beauty  seldom  met  with  elsewhere  in  the  country*  The 
entry  from  the  plain  south  of  Wady  Sola£  into  the  hills  is  very  abrupt, 
and  you  suddenly  find  yourself  in  a  narrow,  wild  glen  but  fifty  yards 
across,  hemmed  in  by  towering  granite  mountains  from  1000  to  2500ft. 
in  height.  In  about  a  mile  from  the  mouth  ot  the  gorge,  you  come  to 
a  faint  trickling  stream  fringed  with  abundant  vegetation,  wild  fig  trees, 
palm  trees,  high  rushes  and  reeds;  there  are  also  old  monastic  dwellings, 
surrounded  by  gardens  now  fallen  into  Arab  hands.  As  you  ascend 
the  defile,  its  verdure  grows  more  and  more  abundant;  the  faint  stream 
becomes  a  gladsome  rivulet,  here  falling  in  spray  over  huge  boulders 
or  ledges  of  solid  rock,  there  spreading  into  deep  green  rocky  pools 
amid  a  profusion  of  ferns  and  mosses;  the  wady  in  its  narrowest  part 
is  a  mere  cleft  between  gigantic  overhanging  walls  of  rock  which  stand 
in  stupendous  contrast  to  the  palms  and  gardens  in  its  bed;  and  the 
whole  scenery,  both  of  the  gorge  itself  and  of  the  deep,  gloomy  defiles 
which  here  and  there  enter  from  the  south,  abounds  with  features  of 
remarkable  grandeur.     The  vegetation  reaches  its  highest  pitch  at  and 
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near  the  point  where  Wady  Bugiyeh  flows  in  from  the  neighbouring 
pass  of  Nagb  Hawa.  Here  the  gardens  and  monastic  ruins  are  extreme- 
ly numerous;  the  sylvan  aspect  of  these  gardens,  always  beautiful,  is 
especially  so  in  the  early  half  of  the  year,  when  the  numerous  varieties 
of  fruit  trees,  bright  with  fresh  spring  and  summer  foliage  and 
blossoms,  present  the  appearance  of  a  perfect  Paradise  in  the  midst  of 
these  savage  wilds.  The  name  of  the  main  defile,  Wady  Emleisah, 
'the  slippery  valley'  (from  its  boulders  polished  by  the  flow  of  water), 
and  that  of  its  branch,  Wady  Bugiyeh,  'the  valley  through  which  water 
rushes  with  the  noise  of  a  trumpet,'  are  sufficient  to  prepare  the  traveller 
for  his  rough  and  tiresome  scramble  along  its  bed,  torn  and  ravaged  by 
the  floods.  But,  from  a  short  distance  below  Wady  Bugiyeh,  an  old 
monastic  path,  still  plainly  marked,  and  in  some  places  in  capital 
preservation,  ascends  the  glen  and  vastly  aids  one's  progress.  About 
two   miles    above    Wady    Bugiyeh,     the   valley,    here    bearing    the 

Wadietriah.  name  of  Wady  et  T'lah,  bifurcates;  the  principal  and  fertile  branch, 
turning  southward  into  the  hills  soon  subdivides  into  a  number  of 
small  channels,  which  wind  up  the  slopes  of  Jebel  Katharina  and 
Samr  et  Tiniyeh  to  their  sources;  the  other  branch,  scarcely  a  mile  long, 
and  which  the  old  road  follows,  terminates  in  a  steep  rocky  nagb,  with 
an  immediate  descent  from  its  crest  into  the  Seil  Leja,  within  a  mile  of 
the  Ras  Sufsafeh  cliffs." 

Wadi  SoiAf.  Leaving  the  entrance  of  Wadi  Emlesa  the  road  leads  down   Wadi 

Solaf,  a  nice  broad  valley  bounded  near  the  head  by  terraces.  On  ita 
right  it  receives  several  small  tributaries  from  the  low  hills  and  open 
ground  which  compose  the  country  between  it  and  Wadi  el  Sheikh, 
among  which  are  Wadi  Niqwat  el  Amri,  named  after  a  person  of  that 
natoe,  Wadi  Qirit  el  Maghaddi  (the  valley  of  the  village  of  the  merry- 
maker), Wadi  Qaban  and  Abu  Talib,  the  latter  named  after  the  successor 
of  Mohammed,  while  from  the  left  it  receives  Wadi  Emlesa  from  Samr 
el  Tinia,  Wadi  Haraara  from  the  hills  north  of  Gebel  Moreia,  and  Wadi 
Magrifat  from  the  Fersh  el  Dhabb  (the  lizard's  plateau). 

Tlie  wadi  affords  excellent  going  and  is  clothed  with  a  luxuriant 
growth  of  retem  in  its  lower  part,  while  one  or  two  seyal  grow  higher 
up.  Other  plants,  affording  abundant  food  for  the  flocks  of  the 
numerous  Bedawin  who  live  in  this  wadi,  grow  here  and  on  the  open 
ground  to  the  right.  On  the  left  rises  the  tripartite  summit  of  Gebel 
Moreia  or  Tarbush,  while  stretching  away  to  the  west  of  it  rise  the 
sharply  tilted  ridges  of  gneiss  ending  in  the  neighbourhood  of  Gebel 
Ethmed  and  Naqb  el  Engawa,  so-called  because  the  dates  from  the 
palmgrove  at  Tor  are  brought  to  the  Convent  by  this  route.     On  the 
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right  it  is  bounded  by  Gebel  Um  Esn^n  (probably  named  because  it  is 
much  cut  by  black  dykes,  these  being  called  "Sunn"  by  theBedawin). 
Beyond  this  the  right  bank  is  bounded  by  tlie  ridge  of  gneiss  which 
was  mentioned  as  occurring  at  tlie  mouth  of  VVadi  el  Sheikh.  Before 
reaching  the  Naqb  el  Engawa,  the  wadi,  which  up  to  the  present  had 
been  following  a  fairly  straight  east-and-west  course,  now  bends  sharply 
north-west,  then  south-west,  and  after  passing  the  tributary  from  the 
Naqb,  bears  away  in  a  tortuous  north-west  course  toward  Ferdn. 

From  the  left  it  receives  Wadi  Um  Takha  from  Bedhat  Um  Takha, 
the  only  other  tributary  of  importance  being  Wadi  el  Rim,  which  enters 
from  the  same  side  about  3  kilometres  from  its  mouth.  Below  this  the 
wadi  narrows  considerably;  while  above,  it  varied  between  200  and  300 
metres  in  width. 

"  Branch  route  to  Wady  Sigilliyeh. — It  is  about  an  hour's  walk  up  wadi  er  Rimm 
Wady  er  Rimm  to  the  monastic  remains  at  the  bend  of  the  valley;  here 
the  wady  becomes  impassable  for  camels;  but  from  traces  seen  higher  up, 
there  can  be  no  doubt  that  at  one  time  an  excellent  mountain  |>ath 
extended  beyond  this  point,  leading  ultimately  to  the  now  deserted  and 
ruined  monastic  settlements  near  the  head  of  Wady  Sigilliyeh;  we 
visited  these  ruins,  and  1  subjoin  a  few  notes  of  our  trip,  extracted  from 
ray  journal.  From  the  spring  in  Wady  er  Rimm,  a  walk  of  al)out  a 
mile  and  a  quarter  up  the  valley,  over  frightful  boulders,  brought  us 
to  the  mouth  of  Wady  Rimm  el  Mahasineh;  we  now  turned  to  our 
right,  nearly  south-west,  and  followed  this  valley,  or  rather  glen,  to  its  Wadi  Rimm 
source,  three  miles  distant,  on  a  rocky  plateau  on  the  eastern  shoulder  ^ 
of  the  Serbal  range;  the  glen  is  rough,  steep  and  tiring,  and  piled  with 
rocks  and  boulders,  and  ends  in  a  precipitous  ascent;  traces  of  an  old 
monastic  road,  well  graded  and  in  good  preservation,  were  sometimes 
seen,  though  floods  have  destroyed  the  greater  part;  there  were  palms 
and  trickling  water  in  two  or  three  places;  also  a  few  Sinaitic  inscrip- 
tions, but  these  ceased  at  the  foot  of  the  last  ascent,  and  afterwards  no 
more  were  seen.  On  the  summit,  about  5,075  feet  above  the  sea,  we 
found  ourselves  in  the  midst  of  wild  and  awful  scenery;  huge  shattered 
cliffs  and  peaks  of  granite  rose  on  our  right  and  left;  to  our  right  Jebel 
Shinenir,  on  the  eastern  flank  of  Serbal;  to  our  left,  Beidhat  Um 
Takhah,  Jebel  Sigilliyeh,  and  others  no  less  grand;  beneath  and  before 
us  a  number  of  precipitous  glens  and  ravines  descended  from  the 
surrounding  heights  to  a  principal  channel,  Wady  Sigilliyeh,  which 
winds  seaward  in  a  deep  chasm  between  massive  granite  mountains. 
There  is  a  ruined  building,  doubtless  monastic,  on  the  summit  plateau, 
built  probably  as  a  resting-place  for  weary  hermits.     Just  beyond  it, 
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we  plunged  into  a  narrow  ravine,  falling  at  a  tremendous  angle  into 
Wady  Sigilliyeh,  twelve  hundred  feet  below.     A  more  desperate  spot 
Wady  for  a  road  can  hardly  be  conceived;  it  was  one  of  the  toughest  pieces  of 

mountain  travel  we  had  yet  encountered;  but  the  early  monks,  with 
an  energy  almost  incomprehensible,  had  constructed  an  excellent  path, 
arranged  in  steps  and  winding  down  the  rugged  slope;  wherever  the 
cataracts  have  spared  them,  these  ancient  steps  are  still  intact,  large  flat 
slabs  of  granite  skilfully  and  securely  laid.  Half  way  down,  the  steps 
failed  us;  here  the  floods  had  swept  away  every  trace,  and  we  had  to 
pick  our  way  with  difficulty,  and  often  danger,  to  the  bottom  of  the 
ravine,  amid  crumbling  debris  and  over  treacherous  slides  of  loose 
friable  alluvium.  Crossing  the  wady  at  the  foot  of  the  descent,  we 
immediately  began  to  mount  the  op jx)site  hill-side  by  a  continuation  of 
the  ancient  path,  here  in  a  fair  state  of  preservation,  and  graded  with 
admirable  skill  and  judgment  along  the  steep  rocky  mountain  ledges. 
Twenty  minutes  hard  walking,  and  an  ascent  of  about  five  hundred 
feet  from  the  wadi  bed,  brought  us  to  the  head  of  a  sequestered  glen; 
and  here,  amid  palms  and  wild  rocks,  with  a  tiny  spring  just  above, 
trickling  amongst  maidenhair  ferns,  were  the  remains  of  one  of  the 
so-called  "convents"  we  had  come  to  see,  consisting  of  no  more  than  two 
or  three  monastic  cells  and  gardens,  all  in  ruins.  Half  a  mile  along 
the  hill-side  we  came  upon  another  glen  and  just  such  another  cluster 
of  ruins;  and  across  on  the  opposite  side  of  the  wady,  could  be 
discerned  a  third  and  similar  group,  approached  by  a  path  graded  along 
the  mountain's  face  like  that  we  had  just  ascended.  The  ruins  are 
unimportant,  and  only  interesting  as  having  once  formed  the  abodes  of 
recluses  so  fanatical  as  to  have  made  their  homes  in  this  weird  in- 
accessible spot.  But  the  scenery  was  most  impressive — almost  over- 
powering— the  stupendous  mountains,  the  utter  seclusion  and  death-like 
stillness  and  the  strangely  picturesque  mixture  of  desolation  and 
verdure.  We  had  a  hard  and  weary  scramble  home  to  our  tents  in 
Wady  er  Rimm,  three  and  a  half  hours'  steady  going,  with  but  one 
short  halt  at  the  head  of  the  great  ravine.  Our  day's  exploit  amazed 
the  Bedawin  in  camp;  even  Salem,  our  hardy  guide  was  obliged  to 
admit  fatigue;  the  sheikh,  Hassan  Ibn  Amir,  evidently  thought  us  fools 
for  our  pains,  and  remarked  that,  Arab  though  he  was,  if  anything 
could  have  induced  him  to  go  so  far,  nothing  certainly  could  have 
persuaded  him  to  go  and  return  in  a  single  day." 

Leaving  Wadi  Solaf  at  the  Naqb  el  Engawa,  after  a  walk  of  2.5  kilo- 
metres, the  head  of  Wadi  Hebranis  reached,  here  1,002  metres  above 
the  sea,  and  the  water  from  this  point  makes  its  way  down  a  rugged 
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pass  into  the  main  waterway  of  Hebrftn.  The  road  down  to  the  main 
wadi  is  very  bad  going,  being  for  the  most  part  a  narrow,  winding, 
rocky  path  along  the  ledges  overhanging  the  pass,  and  very  difficult 
for  loaded  camels.  At  the  water-parting  there  are  numerous  ruins 
called  "nawamis." 

Descending  the  gorge  from  the  Naqb,  one  sees  the  steep  jagged  peaks 
of  Matakh  el  Barftd  on  the  right,  while  on  the  left  the  ridges  of  gneiss 
rise  one  behind  the  other  to  the  foot  of  Gebel  Moreia,  a  doleritic  neck 
split  up  into  three  peaks,  which  stand  2,050  metres  above  the  sea. 

As  the  wadi  opens  out  from  the  i)ass  it  receives  Wadi  Moreia  from 
the  left,  and  opposite  it  Wadi  Um  Lassaf — so  named  because  of  the 
lassaf  trees  growing  in  it — from  the  ridge  of  Matakh  el  BarAd. 

At  the  point  where  the  valley  bends  round  to  the  south-west  it  receives  Wadi  Ethmed. 
the  important  tributary  of  Ethmed  (so  called  because  its  water  disap- 
pears in  summer),  which  supplies  a  large  quantity  of  the  water  which 
comes  down  Hebran,  its  collecting  ground  being  in  the  gneiss  hills 
between  Wadi  Hebr&n  and  Gebel  Moreia.  A  little  further  down  two 
other  feeders  come  in  from  the  left,  viz,  Wadi  Moreta  and  Wadi  Tayiba, 
the  former  heading  in  the  large  mass  of  red  granite,  Gebel  Baghabuq, 
which  lies  between  Gebel  Madsfts  and  Moreia,  while  the  latter  takes  its 
origin  at  the  foot  of  Gebel  Tayiba,  an  outlying  part  of  the  above- 
mentioned  mass. 

This  is  a  fine  wide  wadi,  also  from  the  left,  in  which  several  goodly  Wadi  Kibrfu 
seyal  are  seen  growing.     It  heads  in  Gebel  Baghabuq,  and  running  Vaiie").  * 
along  the  foot  of  Gebel  Madsus,  bends  north-west  and  enters  Hebrfin. 
At  its  mouth  on  its  left  side  there  are  a  few  sinaitic  inscriptions  seen  inscriptions, 
on  a  large  detached  block  of  grey  granite. 

About  4  kilometres  further  down,  the  Wadi  Khalaqa  (name  a  corrupt  Wadi  Khaiaqa. 
form  of  Khirqa,  a  fissure  or  rift)  a  very  narrow  valley  with  small 
precipices  in  it,  enters  from  the  right,  its  source  being  in  Gebel  Matakh 
el  Barftd.  Beyond  this  some  very  well-grown  seyal  trees  were  passed, 
and  then  Wadi  Wfeber  entered  from  the  left  from  its  source  in  the  hills 
between  Wadis  Hebr&n  and  Mear. 

A  little  further  down  Wadi  Emlaha  enters  from  the  right.  It  Wadi  Emiaht. 
receives  its  name  from  the  brackish  water  found  in  it.  About  4  kilometres 
further  down  Wadi  Khurr  (i.e.,  a  channel  caused  by  the  continual 
dropping  of  water)  enters  from  the  left  from  Gebel  Khurr.  Down  to 
this  point  the  mahi  wadi  has  been  fairly  wide  and  straight,  its 
width  varying  from  80  to  100  metres  between  fairly  steep  sides  of  grey 
granite.  From  its  head  down  to  about  9  kilometres  from  its  mouth 
the  wadi  is  occupied  mainly  by  seyal  trees.     Below  this  point,  tarfa  and 
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palms  take  their  place,  while  running  water  appears.  In  inany  places 
the  tarfa  bushes  fill  the  wadi,  while  a  few  lassaf  are  seen  on  its  sides. 
The  stream  occasionally  opens  out  and  forms  nice  little  clear  pools  in 
which  Veronica  beccabunga^  reeds,  bulrushes,  mint,  and  a  few  other 
plants  grow.  About  4  kilometres  from  its  mouth  the  valley  narrows 
to  about  40  metres,  and  becomes  a  winding  gorge,  which  in  many 
places  in  less  than  20  metres  wide,  while  the  going  is  rather  rough 
amongst  sand  and  boulders.  This  character  may  be  said  to  belong  to 
the  whole  wadi,  the  road  being  much  improved  where  the  Sikkat 
Abbas  Pasha,  which  runs  along  it  still  remains  intact.  Towering  over 
the  gorge  are  precipitous  cliffs  150  to  200  metres  high,  on  those  sides 
marks  are  seen  showing  how  high  the  Avinter  torrents  occasionally  rise. 

Climbing  a  hill  above  this  pass,  a  good  view  of  the  surrounding 
country  can  be  obtained.  To  the  north,  in  the  foreground,  one  notices 
Gebel  lllimiana,  between  which  and  Gebel  Wirqa  the  Wadi  Wirqa 
enters  the  plain.  Beyond  Wirqa  is  the  ]  lateau-like  mass  of  granite,  the 
Fersh  el  Ramilz;  while  further  to  the  north  is  the  red  granite  mass  of 
Gebel  Siqillia  with  Gebel  Serbal  towering  behind.  On  the  north-east, 
Gebel  Moreia  with  Gebel  Madsfis  on  the  east,  form  the  two  prominent 
features  of  the  landscape;  while  away  to  the  south  stretches  the  high 
plateau  of  hills  which  culminates  in  Gebel  Um  Shomer.  The  hills 
bounding  Wadi  Hebnin  are  mainly  composed  of  grey  or  pink  granite 
which  is  much  cut  by  dykes;  while  away  to  the  north,  gneiss  hills  form 
the  green  plateau  which  is  called  the  Fersh  el  Dhabb. 

It  is  now  necessary  to  diverge  from  the  direct  line  followed  hitherto 
to  give  a  short  description  of  the  hills  and  wadis  which  lie  on  the  border 
of  Qa  between  Hebran  and  the  limestone  plateau  to  the  north-west. 

Passing  north  the  first  wadi  reached  is  that  of  lllimiana,  only  a  short 
valley  heading  in  the  hill  bearing  its  name. 

The  next  is  that  of  Wirqa  which  is  a  more  inqx)rtant  drainage  line. 
From  the  top  of  Gebel  Wirqa,  which  is  1)94  metres  above  the  sea,  the 
course  of  this  wadi  is  seen  plainly.  Near  its  mouth  it  has  the  gorge 
which  characterises  so  many  of  the  wadis  which  enter  El  Qa,  but  after 
passing  through  the  granite  band  it  enters  a  patch  of  low  hills  where 
it  opens  out.  In  it  were  ^e^n  water,  palms,  and  seyal  trees.  At  no  part 
of  its  course  did  it  seem  to  be  very  wide,  but  it  receives  a  large  part  of 
the  water  from  Gebel  Sicjillia  on  its  wav  from  its  head  in  the  Fersh  el 
Dhabb. 

The  next  wadi  to  the  north  is  that  of  Raniuz,  the  name  meaning  a 
secret  spring.  This  is  a  short  wadi  which  heads  behind  Gebel  Ramuz 
in  the  Fersh  Ramftz.     In  it  are  a  few  palms  and  a  small  but  good  well 
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of  water,  while  a  little  further  up,  the  way  is  blocked  by  a  precipice  of 
granite  about  13  metres  high. 

Between  Wadi  Ramfiz  and  Wadi  Geba  rise  the  hills  of  Ramftz,  800  Wadi  Geba. 
metres,  and  Geba,  933  metres  above  sea  level.     In  this  valley  there  is 
a  perpetual  stream  of  water  running  over  the  waterfall  at  its  mouth. 

"This  wadi  presents  from  end  to  end  of  its  course  a  scene  of 
uncommon  magnificence  and  beauty.  At  its  mouth  giant  cliffs  frown 
down  upon  a  narrow  chasm,  in  many  places  scarcely  thirty  feet  in 
width,  through  which  the  drainage  of  nearly  the  whole  southern  slopes 
of  Mounts  Serbal  and  Sigilliyeh  breaks  by  a  succession  of  leaps  into 
the  plain  below.  The  scenes  here  at  flood-times  must  be  almost  ter- 
rible. As  we  saw  it,  the  stream  was  no  more  than  a  trickling  rivulet, 
with  large  pools  every  here  and  there;  but  the  smooth  waterworn 
appearance  of  the  cliffs  for  twenty  or  thirty  feet  upwards  on  either  side 
of  the  pass,  and  widespread  signs  of  devastation  in  the  plain  beyond, 
served  to  convey  a  faint  idea  of  what  those  scenes  must  be.  Higher 
up,  the  valley  expands  into  a  wild  romantic  glen,  hemmed  in  by  naked 
granite  mountains  of  stupendous  height.  A  pavement  of  pink  or  grey 
granite,  polished  by  the  rush  of  waters,  forms  its  bed,  and  piles  of 
monster  boulders  here  and  there  encumber  the  path.  A  clear  perennial 
stream  winds  down  the  ravine,  now  rippling  over  smooth  slabs  of  rock, 
anon  spreading  into  deep  green  pools,  or  falling  over  boulders  and 
ledges  in  tiny  cascades  which  sprinkle  numbers  of  ferns  growing  in 
shady  rock  grottoes  with  their  foam.  For  want  probably  of  sufficient 
soil,  there  are  no  palms  in  the  valley,  but  an  abundance  of  marsh  plants, 
bright  green  herbage,  and  waving  rushes  ten  or  twelve  feet  high, 
flourish  by  the  brook  side.  The  whole  scene  is  a  charming  strange 
mixture  of  the  savage  and  the  peaceful.  Every  bend  in  the  glen  reveals 
some  new  and  surprising  prospect ;  at  every  turn  you  pause  to  admire 
the  bold  forms  and  glowing  tints  of  the  surrounding  mountains,  and 
the  grand  rugged  cliffs  of  Serbal  closing  the  distant  view.  From  the 
blank  and  horrible  desolation  of  El  Gaah,  to  come  suddenly  into  a  valley 
so  beautiful  as  this,  with  shade,  water  and  verdure,  and  majestic  features 
of  scenery,  is  a  treat  of  the  rarest  kind.  As  if  to  complete  the  contrast, 
signs  of  life  are  here  abundant  and  add  much  to  the  romantic  loneliness 
of  the  scene  ;  footprints  of  leopards  mark  the  gravel  by  the  water's 
side  in  such  numbers  that  one  cannot  help  wondering  how  so  many  of 
these  creatures  can  possibly  find  subsistance  in  the  desert ;  tracks  of 
ibex,  too,  are  very  numerous ;  little  brown  desert  partridges  scurry 
over  the  naked  rocks;  and  locusts,  dragon-flies,  and  winged  grasshoppers 
of  enormous  size,  skim  through  the  air." 
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Wadi  Mo«r.  Returning  south  again,  the  next  wadi  below  Hebr&n  is  that  of  Me^r. 

The  mouth  of  this  wadi  is  filled  with  boulders,  and  is  very  rough  indeed. 
Out  in  the  plain  deep  ruts  have  been  cut  by  the  torrents,  and  a  huge 
mass  of  boulders  is  piled  up,  round  which  the  water  makes  its  way  in 
different  channels.  At  first  the  wadi  is  fairly  wide,  but  it  very  soon 
narrows  into  a  gorge  with  perpendicular  sides  of  a  dark  diorite,  300 
metres  high,  veined  in  every  direction  by  white  granite,  being  cut  as 
well  by  dykes  of  dolerite  and  quartz-felsite.  Here  the  gorge  is  little 
more  than  20  metres  wide.  Just  above  the  gorge  the  wadi  widens 
suddenly,  and  one  comes  on  several  streams  of  running  water  which 
suddenly  lose  themselves  in  the  sand.  In  the  middle  of  the  wadi, 
slightly  above  the  water,  is  a  fine  grove  of  well-grown,  spreading 
seyal  trees  which  is  evidently  much  used  as  a  camping  place  by  the 
Bedawin.  On  the  right  side  of  the  wadi  are  several  small  enclosed 
gardens,  which  are  watered  by  shaduf  from  the  stream  near  by; 
palms  and  various  vegetables  being  grown  there.  Besides  the  palms, 
there  are  sidr  trees  of  great  size,  groves  of  tarfa  bushes,  and  numerous 
representatives  of  the  "//6a/i"  (Towara),  '^yessar^^  (Maazi)  and 
^''moincC^  (Ababda)  whose  great  resemblance  to  the  mountain  ash 
made  it  an  ornament  to  the  valley.  For  about  5  kilometres  up,  the  wadi 
was  filled  with  tarfa  trees,  which  practically  obscured  all  the  view,  but 
beyond  this  point  they  were  replaced  by  the  "ilban".  From  the  gorge 
upwards  the  wadi  varied  from  100  to  200  metres  wide,  and  the  bed  was 
rather  rough  and  bouldery,  there  being  only  the  faintest  path  visible. 

WadiMeq6nu8.  0'^  ^hc  way  up  a  fcw  Unimportant  feeders  were  passed,  the  largest 
of  which  was  Wadi  Ghueb.  But  the  first  important  tributary  is  that 
of  Wadi  Meqenus  (the  hunter's  valley)  which  comes  in  from  the  left 
bank  from  behind  Gebel  Meqenus.  It  is  a  rough  wadi  impassable  for 
camels,  and  filled  with  huge  boulders  and  cataracts  over  which  one  has 
to  climb.  The  sides  of  the  hills  here  bear  a  few  small  trees  and  shrubs  ; 
of  the  latter  one  was  a  spiny  plant  with  two  small  rosettes  of  leaves  to 
each  spine  called  '^oshacf^  while  the  other  resembUng  ''arta^^  is  called 
^^alda^\  Several  pools  of  water  were  found  in  this  wadi  as  well  as 
numerous  "ilban"  trees.  Gebel  Meqenus,  which  is  1,007  metres  above 
the  sea,  is  evidently  the  turning  point  of  the  water  between  Me&r  and 
Ilti,  as  all  the  streams  go  down  from  it  into  the  latter. 

Between  Wadi  Meqenus  and  Ilti  the  main  wadi  is  fairly  straight. 
Near  the  mouth  of  Wadi  Ilti,  Mear  widens  out,  a  large  terrace  marking 

Widi  nti.  ^^^^  junction  between  the  two  wadis.  Wadi  Ilti  near  its  mouth  has  a 
westerly  direction,  but  after  winding  in  and  out  amongst  huge  boulders 
of  granite  for  a  little,  it  suddenly  bends  round  until  its  course  is  almost 
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due  north  and  south.  Here  it  is  better  footing  but  very  sandy,  and 
after  going  through  a  narrow  pass  of  rock  it  opens  out  somewhat,  the 
hills  on  either  side  being  less  steep  and  high.  Just  above  the  pass  the 
Avadi  makes  a  U-shaped  bend  and  then  bears  off  to  the  south-east ;  pools 
of  water  in  smooth  rock  basins  were  seen,  with  a  babbling  stream 
feeding  them  ;  while  around  them  are  numerous  bulrushes  and  palms, 
and  near  by  are  some  old  ruins.  Higher  up  the  wadi,  which  was  no 
longer  passable  for  loaded  camels,  were  several  clumps  of  palms  up  to 
which  a  footpath  led  along  the  side  of  the  hills.  After  passing  Gebel 
Sawasia  this  wadi  rose  rapidly  and  soon  ended  in  the  side  of  Gebel 
Ilti. 

To  the  east  of  this  wadi  rises  Gebel  Sawasia,  a  high  hill  composed  of  ^^^^  Sawiwia. 
granite  at  the  base,  but  terminated  by  a  steep  neck  of  dolerite  at  the 
top.  Climbing  it,  it  was  found  that  where  the  granite  ends  and  the  do- 
lerite begins  the  sides  are  almost  sheer  up  and  down,  very  slippery  and 
polished  so  that  it  could  only  be  ascended  on  hands  and  knees.  This 
hill  is  evidently  the  Gebel  Ilti  of  the  Ordnance  Survey,  but  apparently 
they  have  gone  somewhat  astray  here,  as  a  large  wadi  is  also  shown 
which  does  not  exist. 

By  the  Ordnance  Survey  the  height  of  this  hill  was  given  as  6,480  ft. 
or  1,975  metres.  On  its  eastern  side  it  overlooks  Wadi  Khreta,  ending  in 
a  sheer  precipice  1,280  metres  high.  From  the  top  of  this  hill  a  good 
view  is  obtained  of  the  surrounding  hills.  To  the  south  could  be  seen 
Gebel  Shiddiq,  and  beyond  it  Gebel  Um  Shomer,  which,  from  this  point 
of  view,  does  not  look  very  imposing,  the  surrounding  hills  taking  away 
from  its  height ;  while  to  the  west  are  seen  Gebels  Meqenus,  Ilti,  and 
Abu  Hagab,  forming  a  sort  of  plateau  sloping  up  and  ending  in  the 
ridge  of  Wiqran  and  Giddet  el  Ela  (the  mountain  of  high  dykes). 
The  upper  jx)rtion  is  much  cut  up  by  well-marked  black  dykes  (called 
"giddet"  by  the  Bedawin)  ;  to  the  north  the  plateau-like  character  is 
continued  beyond  Hebran,  until  Gebels  Illimiana,  Wirqa,  Siqillia  and 
Serb&l  suddenly  break  the  general  level  of  the  surface ;  while  bearing 
round  to  the  west  are  Gebels  Tayiba,  Madsfis,  with  the  peaks  of  Moreia 
in  the  distance,  Baghabuq  and  Um  Saha  occupying  the  foreground,  the 
latter  coming  almost  up  to  the  side  of  Wadi  Khreta.  Beyond  the 
jagged  mass  of  Um  Saha  and  forming  the  skyline,  could  be  seen  Gebel 
Qasr  Abbas  Pasha  (Sanir  el  Tinia  of  the  Ordnance  Survey)  with  its 
ruined  palace  clearly  visible,  Gebel  Katrina,  Zebir,  and  Abu  Rum^l, 
while  nearer  is  the  black  range  of  Koli  and  Um  Iswed,  which  approaches 
and  eventually  forms  the  wall  of  the  Wadi  Siq  on  the  north  and  Khreta 
on  the  west.     Returning  down  Wadi  Ilti,  at  the  point  where  it  meets 
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Meftr,  there  is  a  bold  spur  from  Sawasia  which  ends  more  or  less 
pert^endicularly,  and  is  continued  up  the  wadi  until,  opposite  Gebel 
Madsfis,  it  forms  a  steep,  overhanging;  cliff. 

Gebel  MndRAti.  This  is  a  large  black  hill  with  a  rather  blunt  top,  its  sides  much 
seamed  with  ravines,  and  so  steep  as  to  render  it  inaccessible  from  Wadi 
Mear.  It  is  composed  of  a  neck  of  dolerite  and  it  is  to  this  that  its 
inaccessible  nature  is  due.  The  drainage  from  it  is  brought  down  by 
Wadi  Rahu. 

Nearly  south-east  from  Gebel  MadsAs,  Wadi  Me&r  bends  round  from 
its  east-and-west  line  towards  the  south-east,  and  makes  its  way  over 
bouldery,  rough  ground  along  the  foot  of  Gt^bels  Um  Saha  and  HamMha, 
where  there  are  numerous  high  terraces  of  i)iled  up  boulders,  evidently 
the  work  of  the  various  tributaries  which  come  in  from  the  right  bank. 
A  little  farther  on  Wadi  Mear  ceases,  having  split  up  into  two 
branches,  the  main  one  continuing  in  the  same  course  being  called 

Wadi  siq.  Khrcitii,  while  the  other,  Wadi  Siq,  comes  in  from  the  high  land  in  a 
south-of-west  direction.  The  latter,  which  at  its  head  is  called  Wadi 
Otha,  heads  in  Gebel  Abu  Rumel,  and  rec*eives  from  the  right  Wadi  Tayiba 
from  the  hills  behind  Um  Saha,  and  ()pjK)site  it  on  the  other  side,  Wadi 
Abu  Zarqa,  from  Gebel  Koli ;  while  further  down  nearer  the  mouth, 
Wjuli  Qen  comes  in  from  the  right  from  Um  Saha.  Wadi  Siq  is  a 
fairly  ot>en  valley  which  rises  somewhat  rapidly  t<:)wards  its  head,  but 
does  not  seem  to  i)resent  any  obstacle  to  its  exploration.  Some  well- 
irrown  seval  trees  were  seen  near  its  mouth.  At  the  fork  between 
Wadi  Siq  and  Khrr»tji  there  is  a  spur  of  the  dolerite  ridge  of  Abu  Mezeraq 
(father  of  blueness),  Koli  and  Um  Iswe<l  which  forms  more  or  less 
vertical  sides,  esi)ecially  towards  the  latter  valley. 

Wadi  Khivta.  Froui  its  jiuictiou  with  Wjuli  Siij  this  valley  rises  rapidly  towards 
the  high  lands  to  the  south.  To  the  east  it  is  bounded  by  the 
steep-sided  dolerite  ridge  of  Gel)el  Koli,  etc;  while  on  the  west  it  has  the 
platejiu  cjilled  the  Fersh  Abu  Loz,  from  which  it  receives  Wadis  Marzeqa 
and  Main.  Higher  u])  it  forks,  the  western  branch  tiiking  the  name  of 
Watli  Murr,  which  in  turn  is  replaciMl  by  that  of  Zeraiqia,  which  heads 
inGelxO  Zeniitjia  and  Abu  Shcjera,  while  the  other,  preserving  the  name 
of  Khreta,  lK.^nds  off  to  the  east  and  heads  in  (ieW  Zahir. 

Ft'rHiiA!mi^>jj.  Froui  the  fork  of  Klnvta  a  winding  i)ath  for  donkeys  and  camels 
loa<ls  up  to  the  i)lateau  csiIKnI  the  Fersh  Abu  Loz  (the  almond  plateau). 
This  extends  for  a  gmxl  distanct*  reaching  to  the  f(H)t  of  Giddet  el  Ela. 
C)n  the  top,  1,0()  I  metres  above  the  sea,  were  the  withered  remains  of 
numerous  plants,  while  many  bushes  of  ri»teni  and  a  tarfa  tree  were 
found  on  it.     During  the  niiny  season   the  water  evidently  collects  in 
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shallow  pools  on  the  surface  and  deposits  its  mud,  and  in  a  short  time 

the  place  is  covered  with  verdure.     The  Bedawin  take  up  their  goats, 

sheep,  camels    and    donkeys,  and   camp  there    as  long   as    the  food 

lasts.  To  the  south-east  of  Giddet  el  Ela  is  a  pass,  the  Naqb  Abu  Loz,  NaqbAbuLoz. 

between  the  Fersh  and  the  drainage  which  joins  Wadi  Shiddiq.  From 

the  fork  of   Khreta  and  Murr,  down  to  a  little  below  the  junction  of 

the  former  with  Siq,  a  distance  of  12  kilometres  or  so,  the  wadi  fell 

305  metres.     Its  bed  offered  a  fairly  good  path  and  was  well  clothed 

with  retem,  which  further  down  was  replaced  by  seyal  trees,  they  in 

their  turn  giving  way  to  the  "  ilban,"  while  near  its  mouth  the  tarfa 

tree  held  sway.     There  is  thus  a  fairly  well-defined  zone-system  to  be 

noticed  amongst  the  plants  and  trees  of  the  wadis,  this  being  observed 

in  all  the  main  valleys  of  the  western  side  of  the  Peninsula  of  Sinai. 

This  wadi  is  fairly  well   populated  by   Bedawin,  a   fairly  numerous 

encampment  being  noticed  at  the  mouth,  another  about  half-way  up, 

while  a  third  was  in  Khreta,  at  the  foot  of  the  Fersh  Abu  Loz.    There 

is  plenty  of  water  to  be  found  in  the  side  Avadis,  and  as  there  is  also 

plenty  of  grazing,  the  people  lead  a  very  easy  life,  the  men  doing 

nothing  except  going  out  hunting  or  paying  an  occasional  visit  to  El 

Tor  or  Suez. 

Leaving  the  mouth  of  Wadi  Medr  and  turning  south,  the  edge  of 
Gebel  Hagab  and  Wiqran  is  skirted,  the  mouth  of  Wadi  Wiqran,  which  Oebei  Wiqran 
drains  these  hills,  being  also  passed.     This  is  a  very  narrow,  steep  and    ^      **^™"" 
rocky  valley,  which  soon  terminatas  in  the  hills  behind. 

The  first  Avadi  of  importance  after  Mear  was  that  of  Shiddiq  (the  Wadi  swddiq. 
valley  with  the  wide  mouth).  It  is  well  named,  as  it  has  a  very  wide 
entrance,  which  raj)idly  narrows  as  the  wadi  is  ascended.  In  the  plain 
are  several  seyal  trees.  Going  up  the  wadi  is  extremely  difficult  on 
account  of  the  huge  boulders  strewn  in  its  bed.  Not  far  up  several 
pools  of  water  were  found  which  were  said  to  be  perennial,  water 
trickling  out  of  the  rock  above  them  keeping  them  constantly  supplied. 
Numerous  plants  were  found  in  this  valley  in  the  vicinity  of  the  water. 
Over  the  pools  flitted  brill iant-coloin-ed  dragon-flies,  while  from  shady 
nooks  under  the  rocks  the  be^iutiful  maidenhair  fern  peeped  out.  Lasaf 
was  also  met  with,  as  well  as  "hammad,"  the  wild  fig,  while  near  the 
pools  "habbak",  one  of  the  mint  family,  an  infusion  of  which  is  used  for 
dressing  wounds,  and  "hazam,"  the  wild  mignonette,  are  met  with.  This 
wadi  is  not  practicable  for  camels  except  for  a  little  way.  Higher  up 
water  and  palms  are  said  to  exist. 

Standing  on  a  hill  overlooking  this  wadi,  the  drainage  area  is  seen  to 
be  more  or  less  basin-shaped.     On  the  north  side  the  edge  is  formed 
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by  the  ridge  of  Wiqran  and  Giddet  el  Ela,  while  on  the  east  the  steep 
ridge,  of  which  Gebel  Shiddiq  forms  the  lower  p3ak8,  and  which  culmi- 
nates in  the  majestic  crest  of  Um  Shomer,  forms  the  watershed,  and 
its  southern  boundary  is  a  long  ridge  running  down  from  the  latter  hill. 

About  two  thirds  of  tlie  way  up,  the  wadi  forks,  one  branch  going 
away  northwards  towards  Naqb  Abu  Loz,  while  the  other  goes  eastw^ard 
to  Gebel  Um  Shomer. 
Waiii  Emiaha.  Leaving  Wadi  Shiddiq,  several  small  drainages  are  passed  in  which 
are  plenty  of  different  plants  such  as  bowal,  rimth,  etc.,  as  well  as  a  few 
seyal  trees,  and  after  travelling  about  13  kilometres  down  the  plain, 
the  mouth  of  Wadi  Emiaha  is  reached,  which  at  it«  entrance  is  blocked 
witli  huge  terraces  through  which  the  water  has  cut  perpendicular-sided 
gullies.  In  addition  to  these  terracos  in  tlie  wadi  itself,  others  also  occur 
perched  high  up  the  sides  of  the  hills,  in  some  places  filling  up 
tributary  valleys.  At  the  mouth  of  the  wadi  there  is  a  good  well  of 
water. 

Wadi  Emiaha  is  impracticable  for  camels  for  any  distance  up,  on 
account  of  the  small  waterfalls  of  polished  rock,  which  bar  the  way  even 
for  pedestrians.  Higher  up  several  good  deep  pools  of  water  surrounded 
by  bulrushes  and  other  plants  occur.  The  \)ed  of  tlie  wadi  being  of 
loose  sand,  in  wliich  are  many  huge  boulders,  makes  walking  very  fat- 
iguing. The  scenery  u})  this  valley  is  very  fine,  the  wadi  being  only 
about  30  metres  wide,  and  shut  in  by  sheer  cliffs  of  grey  gmnite  which 
rise  between  200  and  300  metres  above  its  be  1.  Looking  up  towards 
Gel)el  Um  Shomer,  from  whence  this  wadi  comes,  a  grand  view  of  this 
fine  hill  is  obtained.  From  the  wadi  it  rises  away  in  a  sheer  cliff,  which 
eventually  bretiks  up  into  a  series  of  jaggi^d  peiks  rising  one  behind  the 
other,  and  culminating  in  the  huge  cubicid  crest  wliich  distinguishes 
that  hill  from  this  side. 

From  the  mouth  of  Emiaha,  a  footpath  practicable  for  amiels  goes 
up  on  to  the  low  foothills,  and  leads  into  the  higher  reiiches  of  the  wadi. 

The  general  asj)ect  of  the  country  is  that  of  a  higli  central  range  of 
peaks  which  culminates  in  that  of  Um  Shomer,  falling  away  to  the  north 
and  soutli,  while  to  the  west  the  foothills  gradually  run  down  almost  to 
the  level  of  the  plain.  Leaving  this  wadi,  the  road  led  down  the  plain 
past  the  mouth  of  Isli  which  will  be  described  by  the  other  Survey 
party  who  went  up  it. 
Wadi  Theint'iii  Three  kilomctros  south  oF  Isli  the  nunith  of  Wadi  Themelli  was 
crosse<l,  which  ht^ads  in  the  hill  hearing  the  same  name.  It  is  little  more 
than  a  gully,  and  is  far  too  rough  to  ascend,  hut  its  course  anild  be  made 
out  fairly  well  from  tlie  top  of  a  hill  which  overlooks  it. 
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About  3  kilometres  farther  south  Wadi  Abu  Gorf  was  passed,  so  Wadi  Abu 
called  because  of  the  patches  of  sand  and  marl  which  are  attached  to  its 
sides.  This  is,  however,  quite  a  characteristic  of  all  the  wadis  in  the 
region.  On  the  right  bank  of  this  valley,  and  about  2  kilometres  out  in 
the  plain,  stands  a  very  conspicuous  two-peaked  hill  visible  as  far  north 
as  the  Wadi  Hebron,  called  Qerain  Utud  (the  horns  of  the  kid)  because  Qerain  utud. 
it  actually  resembles  in  appearance  the  budding  horns  of  a  kid.  This 
hill  is  the  first  of  the  outlying  masses  of  granite,  etc.,  which  are  met 
with  further  south  in  the  coast  plain. 

Further  on  is  Wadi  Theman,  a  short,  wide-mouthed  valley  which  Wadi  Theman. 
suddenly  ended  in  a  few  narrow  gullies  heading  in  the  neighbourhood 
of  Grebel  Theman.  Near  its  head  this  wadi  receives  another,  the  Wadi 
Sifsaf.  Beyond  this  valley  there  is  a  maze  of  isolated  hills  in  the  plain, 
the  most  important  of  which  is  called  Gebel  Um  Ilieh  (the  mother  of 
whid).  This  hill  takes  its  name  from  the  small  wadi  which  drains  it, 
and  heads  in  a  hill  bearing  its  name,  one  of  a  secondary  range  which 
lies  at  the  foot  of  the  one  forming  the  watershed. 

The  next  important  valley  is  that  of  Wadi  Um  Hash,  about  11  kilo-  Wa^^i  Um 
metres  further  south,  which  at  its  mouth  is  practically  a  plain,  but 
narrows  rapidly  to  about  200  metres.  At  its  mouth  it  receives  Wadi 
Um  Rewas  from  the  neighlx^urhood  of  Gebel  Um  Sidr.  This  wadi 
was  full  of  "bsilla,"  and  there  were  numerous  Bedawin  with  large  flocks 
of  goats  and  sheep  feeding  in  it.  Going  up  it  tow^ards  the  watershed, 
it  suddenly  narrowed  where  it  received  Wadi  Girgir.  This  wadi 
enters  through  a  pass  of  red  granite,  and  just  above  this  a  stream  of 
water  was  met  which  disappeared  in  the  sand.  Further  up  numerous 
pools  of  water  were  met  with,  and  several  palms  were  also  seen,  while 
nearer  the  head  the  whole  valley  was  filled  with  water  from  side  to  side 
which  rendered  ascent  impossible.  On  the  sides  of  the  wadi  were 
numerous  terraces  hanging  high  above  the  present  bed,  and  these  could 
be  seen  extending  to  the  water-j)arting  at  the  head  of  the  valley,  the 
highest  of  them  being  over  900  metres  above  sea-level. 

From  Gebel  Um  Shomer  down  to  this  ])oint  the  same  type  of  country 
has  prevailed,  viz.,  a  high  watershed  range,  with  a  secondary  range  at 
the  foot  of  it.  A  peculiarity  of  the  latter  is  that  it  forms  in  many  cases 
a  secondary  water-parting,  the  dniinage  often  passing  north  and  south 
for  some  distance  until  it  can  find  a  way  through  to  the  plain.  This 
would  seem  to  suggest  that  this  interruption  is  in  all  probabiHty  the  work 
of  a  fault  which  has  let  down  the  foot-hills,  and  the  line  of  fracture 
being  one  of  weakness,  it  soon  became  the  path  of  all  the  drainage  from 
both  ranges. 
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Beyond  Wadi  Urn  Hash  these  distinctive  characters  are  lost,  and  the 
range  becomes  broken  uj)  into  a  group  of  sei>arate  hills  or  peaks. 

Returning  down  Wadi  Girgir  a  path  was  found  running  over  a  low 
ridge  from  Wadi  Morit,  a  feeder  of  Um  Hash,  into  Wadi  Tihi.  It  was  in 
it,  w  hile  engaged  in  mapping  on  Gebel  Tihi,  that  a  Sinai  thunderstorm 
was  first  experienced.     From  the  hilltop  big  banks  of  black  angry- 
looking  clouds  were  seen  rolling  up  the  watershed,  and  it  was  hoped 
they  would  pass  on,  but  suddenly  a  second  mass  was  seen  coming  up 
the  hills  in  a  direct  line  wtth  our  station.     Instruments  were  hastily 
stowed  away,  and  a  rush   was  made  for  a  slightly  overhanging  rock 
more  than  half  way  down,  which  was  reached  just  as  the  first  peals  of 
thunder  were  heard.      Scarcely   had  we  got  ourselves  safely   stowed 
away,  when  the  raincloud  which  had  been  seen  travelling  in  our  direc- 
tion, w^as  upon  us.     Kain  and  hail  descended  in  sheets,  and  for  a  time 
the  surrounding  hills  were  blotted  out  as  by  a  niist,  while  ever  and 
anon  the  scene  was  lit  up  by  a  blinding  flash  of  lightning  followed  by 
a  deafening  crash  of  thunder.     Soon  the  sound  of  rushing  water  was 
heard,  and  each  gully  could  be  seen  j)ouring  down  a  white  frothy  mass 
Into  the  main  wadi,  down  which  a  stream  of  water  carrying  pieces  of 
wood  and  other  debris  was  seen  rushing.     The  storm  only  lasted  about 
a  quarter  of  an  hour,  and  it  was  evident  that  the  centre  had  not  passed 
over  us,  for  our  camp,  only  3  or  4  kilometres  farther  on,  escaped  it 
entirely.     What  a  really  severe  thunderstorm  is  like  is  described  by 
Mr.  Holland.* 
Wadi  Rn»hia.       The  ucxt  important  wadi  is  that  of  Kashid,  which  at  the  mouth  is 
over  a  kilometre  wide,  and  higher  up  widens  into  a  plain  in  which  are 
many  terraces.    Into  this  from  the  right  flows  a  small  wadi — Abu  Uir — 
while  opposite  it  there  enters   Wadi  Abu  Tarfa,  so  name:l  because  of 
the  tarfa  trees  growing  in  it.     Above  this  the  valley  is  full  of  lx)ulders 
which  make  very  bad  going.     Climbing  Gebel  Letih,  a  hill  on  the  south 
side  of  the  wadi    and    forming   the  watershed,    a  good   view  of  the 
surrounding  country  was  obtained.     Away  to  the  e^ist,  through  a  mass 
of  detached  hills,  could  ha  seen  the  Gulf  of  Aqaba,  with  Sherm  Bay  and 
Has  Mohammed  stretching  towards  the  south,  while  innnediately  below 
is  the  mass  of  low  hills  drained  by  Wadi  Mokateb,   Um  Khashm,   Um 
Gatih  and  Abu  Markh.      To  the  north  a  good  view  of  Gebel  Tihi  and 
the  course  of  drainage  from   it  was  also  obtiiined,   while  below  to  the 
north-east  stretched  the  Wadi  Letih  which  falls  into  Aqaba.    This  wadi 
heiids  close  to  that  of  Wadi  Morit. 

•  ''Ordnance  Survey  of  the  IN-ninsuIa  of  Sinai,"  Part.  I,  p.  22r»,  et  setj. 
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Passing  out  of  Wadi  Rashid,  in  side  valleys  whose  there  is  plenty 
of  water,  the  way  lay  between  an  isolated  mass  of  red  granite— Gebel 
Hanasia — and  Gebel  Mokateb,  part  of  the  foot-hills  of  the  watershed 
range.  Lying  well  out  into  the  plain  is  another  mass  of  granite, 
Gebel  Masraia,  which  is  connected  to  the  main  mass  by  a  series 
of  outliers.  After  passing  these,  the  hills  take  a  sudden  bend  to  the 
east  where  Wadi  Abu  Markh  (in  which  trees  of  that  name  occur)  S^J^^^" 
comes  down  from  Gebel  Abu  Markh.  This  wadi  exemplifies  the 
remarks  made  earlier  about  the  lateral  valleys  which  occur  between  the 
main  range  and  the  foot-hills. 

Passing  south\A  ard  across  the  plain,  the  Wadis  Sahara  (valley  of  the 
sunstroke),  from  the  hill  of  that  name,  and  Moket  el  Dhib  were 
crossed,  and  then  that  of  Um  Malaqa  was  entered.  At  the  point  where  it 
enters  the  plain  this  wadi  passes  through  a  fairly  narrow  gorge  in  granite, 
but  above  this  it  opens  out  into  a  small  plain  which  is  very  rough  and 
stony,  from  which  it  again  narrows,  as  it  nears  its  head  in  G^bel 
Um  Malaqa.  In  this  wadi  occurs  the  last  water  until  Bir  Sherm  is 
reached. 

From  this  point  the  hills  become  much  lower,  the  red  granite  which 
nearly  always  forms  the  highest  hills  suddenly  coming  to  an  end  in 
Um  Malaqa.  The  continuation  of  the  watershed  is  Gebel  At  el  oh^w^etc! 
Gharbi,  which  is  a  series  of  sharp  peaks  of  dolerite,  quartz -felsite 
and  diorite,  and  is  continued  by  Gebel  Madsus  and  Tima,  a  jagged 
ridge  which  ends  against  a  plateau  of  red  granite  sloping  towards  the 
Wadi  Khashaba. 

This  range  is  drained  by  Wadi  At  el  Gharbi  which  heads  near  the  ^^^f"^  ®* 
base  of  Gebel  Um  Malaqa.  Between  it  and  Wadi  Um  Malaqa  there 
are  no  hills,  the  water  being  parted  by  a  slight  rise  in  the  plain.  This 
wadi  is  the  first  to  show  a  southward  tendency  in  its  drainage,  and  this 
is  much  more  accentuated  in  the  last  wadi  to  be  described,  viz.,  Wadi 
Khashaba.  From  the  former  a  path  leads  over  some  low  ridges  of 
quartz-felsite  into  Khashaba. 

This  wadi  is  a  wide  shallow  valley  between  a  low  granite  plateau  on  ^htwhaba. 
the  east,  and  a  sharp-peaked  ridge  of  sheared  and  unsheared  felsite.  On 
either  side  are  small  deposits  of  sjindstones,  much  current-bedded,  in  the 
mouths  of  all  the  small,  narrow,  steep-sided  watercourses.  This  wadi 
runs  practically  south-east  until  near  its  mouth  it  strikes  a  hill  of  harder 
rock,  which  heads  it  off  to  the  south,  where  it  passes  out  to  sea  between 
the  igneous  rock  and  a  small  hill  of  coral  reef. 

In  this  valley  and  Wadi  At  el  Gharbi,  there  are  a  few  well-grown  seyal 
trees,  especially  in  the  former  near  where  it  enters  the  sea.     In  all  the 
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wadis,  bsilla  was  fairly  abundant,  and  the  camels  were  never  in  want 
of  fodder. 

At  the  mouth  of  Khashaba  there  is  a  large  sand-dune  which  blocks 
the  way  to  the  headland  of  Mohammed,  the  only  path  being  along  the 
beach  for  several  kilometres. 

The  following  conclusions  may  now  be  drawn  from  what  has  been 
already  written. 

1.  That  the  peculiar  lateral  drainage  noticed  between  the  main  range 
and  the  foot-hills  is  the  direct  result  of  an  earth  movement. 

2.  That,  in  general,  the  direction  of  the  wadis  is  from  north-east  to 
south-west;  the  only  marked  exceptions  to  the  rule  are  those  of  Wadi 
Solaf  and  El  Sheikh,  they  flowing  in  a  north-westerly  direction. 

3.  The  sudden  break  in  the  mountain  mass  between  the  Gebel  Musa 
massif  and  Serbal  is  directly  due  to  the  geology,  the  rock  present  tending 
to  weather  easily  and  form  plains. 

4.  The  plain  of  Debbet  el  Ramli  has  been  formed  by  the  scour  of 
the  north-west  wind  acting  on  the  sandstones  and  removing  them,  thus 
at  the  same  time  giving  rise  to  the  escarpment  of  El  Ti. 

5.  The  plain  of  El  Qa,  with  the  limestone  plateau,  is  the  result  of  a 
large  fracture  which  has  let  down  the  ground  to  the  west. 

6.  The  enclosed  valley  of  El  Araba,  with  the  ])arallel  ridges,  owe 
their  origin  to  the  differential  weathering  of  the  soft  Nubian  sandstone, 
and  to  the  alternation  of  marls  and  limestones  in  the  series. 

7.  It  is  ])robable  that  the  general  direction  of  the  wadis  has  been 
determined  by  lines  of  fold  or  fracture  since  the  general  trend  of  the 
dykes  is  in  a  north-east-south-west  line. 


4.  METEOROLOGY. 

Up  to  the  6th  November  there  was  a  decreasing  temperature,  then 
a  rise  with  sudden  fall  followed  again  by  a  rise  which  continued 
to  the  end  of  the  month.  During  December  there  was  a  steadily 
falling  temperature  which  culminated  in  the  first  week  of  January, 
1899,  in  a  severe  frost  for  about  a  week,  the  lowest  temperature  occu- 
ring  on  the  4th.  From  this  date  there  was  another  gradual  rise,  a 
maximum  being  reached  on  the  4th  of  February,  followed  by  a  rapid 
fall  on  the  7th,  this  being  followed  by  another  rise  and  corresponding 
drop  to  freezing  point  on  the  21st.  From  this  date  until  the  20th 
March  the  temperature  was  equable,  a  sudden  fall  taking  place  on  this 
day  followed  by  a  steady  rise  to  the  end  of  the  month. 
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During  the  five  and  a  half  months  occupied  by  the  survey  rain  fell 
on  twenty  days,  on  eight  of  which  it  rained  heavily,  and  one  day  snow 
fell.  Hoar-frost  was  seen  on  six  different  days.  During  the  months 
of  October  and  November  thunderstorms  were  very  frequent,  while  in 
the  following  March  they  were  again  prevalent. 

There  were  thirty-five  cloudy  days,  while  during  several  others  the 
sky  was  overcast  for  a  time.  Wind  was  prevalent  along  the  coast 
during  the  mouth  of  December;  but  at  the  end  of  February  and  during 
March  there  were  frequent  gales  and  sandstorms.  The  prevalent  wind 
is  north  or  north-west,  but  in  the  early  part  of  the  year  strong  south- 
east winds,  very  hot  and  unpleasant,  were  experienced,  similar  to  those 
met  with  in  the  Nile  valley.  On  the  sea-coast  a  strong  north-west 
wind  usually  blows  every  day. 

On  the  other  hand  when  a  south-west  wind  blows  it  generally 
brings  rain. 

5.  NATURAL  HISTORY  NOTES. 

As  the  botany  of  the  Peninsula  of  Sinai  has  been  very  thoroughly 
done  by  Dr.  G.  Schweinfurth  and  others  it  is  not  intended  to  enter  into 
a  detailed  account  of  the  different  plants  met  with,  many  of  which  were 
collected  and  dried,  being  afterwards  named  for  me  by  the  courtesy  of 
the  former.  It  is  enough  to  indiaite  tlie  places  where  the  plants  were 
most  abundant.  In  the  wadis  to  the  east  and  south  of  El  Tor  many 
plants  are  found  wherever  a  water-pool  or  trickling  stream  is  met  with ; 
but  the  places  par  excellence  where  flowers  are  in  most  abundance  are 
the  wadis  draining  the  high-lying  plain  of  Debbet  el  Ramli  and  Gebel 
el  Ti.  In  these,  plants  are  met  with  in  abundance,  clothing  the  wadis 
and  sides  of  the  hills  with  a  many-coloured  carpet  which  looks  all  the 
more  refreshing  if  one  has  just  left  the  barren  coast-plain.  But  the 
thing  which  especially  arrested  my  attention,  and  which  has  not  to  my 
knowledge  been  previously  noted,  is  the  well-marked  zones  into  which 
the  main  trees  and  bushes  divide  themselves,  these  being  determined 
by  altitude  above  sea-level.  Thus,  speaking  generally,  the  seyal  and  tarfa 
trees  are  not  found  above  427  metres  above  the  sea,  while  next  in  order 
comes  the  "ilban"  (Towara)  "yessar"  (Maazi)  "moina"  (Ababda), 
which  gives  place  to  the  retemat  722  metres,  the  latter  persisting  up  to 
the  watershed.  This  statement  of  levels  means  that  the  last  tree  of 
the  kind  under  consideration  has  disappeared,  but  there  is  a  certain 
altitude  common  to  any  two  for  a  certain  distance. 
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It  must  be  pointed  out  however  that  it  seems  possible,  where  the 
conditions  of  soil  and  plant- food  are  favourable,  for  plants  to  exist 
far  above  their  usual  altitude,  this  being  seen  in  the  tarfa  groves  in 
Wadi  el  Sheikh  and  El  Gharbi,^  where  the  soil  was  a  rich-looking 
marl. 
AnimaiB.  Passing  to  the  animals,  amongst  the  mammals,  the  ibex  is  the  most 

common,  being  seen  several  times  in  numbers  from  two  to  ten  together. 
Gazelle  were  only  seen  once  or  twice  and  seem  to  be  much  less  common 
than  the  ibex.  Leopards  occur  all  over  the  high  plateau  and  though 
none  were  actually  observed,  yet  fresh  tracks  were  met  with  several 
times  and  one  was  seen  by  the  Bedawin  approaching  the  camp  in  Wadi 
Sheqer.  They  are  much  hated  by  the  Bedawin  on  account  of  the  loss 
in  camels  caused  by  them  each  year.  The  day  previous  to  that  in 
which  the  camp  was  pitched  in  Wadi  Sheqer,  a  camel  was  killed  by 
a  leopard  quite  close  to  the  camp.  Wolves  and  hyenas  are  also 
found  in  the  sedimentary  area.  Hares  were  frequently  started  in  the 
wadis  round  the  Debbet  el  Ramli,  on  the  northern  half  of  the  penin- 
sula, but  none  were  seen  in  the  south. 

Hyrax  also  occur  in  different  wadis.  Snakes  were  very  rarely  seen 
during  the  period  spent  in  the  country;  whether  it  was  due  to  the  cold 
weather,  or  only  because  they  were  few  in  number  is  difficult  to  say. 
Only  one  Cerastes  was  seen  and  killed  at  Ras  Mohammed,  the  others 
were  of  a  harmless  variety. 

Numerous  eagles  abound  in  the  hills,  as  many  as  forty  were  seen 
sitting  on  a  small  hill  near  the  camel  which  was  killed  by  the  leopard 
in  Wadi  Sheqer,  one  of  which  having  been  killed  was  found  to  have 
a  stretch  of  wing  of  2*5  metres. 

Ravens  were  fairly  common.  Peregrine  falcons  also  were  seen 
in  the  cliffs  bordering  the  Debbet  el  Ramli.  Two  kinds  of  partridges 
were  seen  frequently  in  the  northern  half  of  the  peninsula  ;  these 
have  been  described  and  figured  in  the  Report  of  the  Ordnance  Survey 
of  Sinai  Pt.  I. 

Numerous  chats  were  also  met  with  in  all  the  wadis,  as  well  as  many 
wagtails. 
Water  Supply.  Except  in  the  coast-plain  tetween  Suez  and  Wadi  Gharandel,  and 
the  range  of  El  Araba  and  Qa  plain,  water-supply  need  cause  no  anxiety 
to  the  traveller.  In  the  main  hill-mass  water  occurs  in  nearly  every 
main  wadi  as  well  as  in  many  of  the  side  ones.  In  all  the  big  mountain 
masses  like  Serbal  and  the  Sinai  massif  water  occurs  in  many  rock- 
pools  (often  of  large)  size  which  are  available  all  the  year  round,  but  in 
many  of  the  wadis  there  are  running  streams,  e.g.  Wadi  Geba,  Wadi 
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Etla,  etc.  In  the  igneous  ranges  the  water  is  good  except  where  it 
rises  from  the  bed  of  the  wadi  when  it  is  often  brackish  and  unpleasant- 
tasted.  In  the  sedimentary  area  the  water  is  often  of  a  distinctly  saline 
nature,  in  some  places,  as  at  Wadi  Tayiba  and  Ethftl,  being  extremely 
brackish  and  unfit  for  drinking.  In  Wadi  Gharandel  the  water  is  very 
evil-smelling  and  bad-tasted  in  spring,  but  said  to  be  sweeter  in  winter. 
There  is  a  plentiful  supply  of  water  here. 


PART  II. 

a-E03iiOa-"Y. 


Introduction. — In  dealing  with  this  part  of  the  memoir,  it  is  neces- 
sary to  notice  the  previous  work  done  on  the  district  under  description, 
giving  the  conchision  arrived  at  by  the  various  authors,  and  discussing 
and  comparing  their  results  as  they  coincide  or  diverge  from  those  to 
which  the  writer  has  been  led. 

This  district  has  been  visited  by  several  well-known  geologists,  e.g., 
Russeger,  Fraas,  Rothpletz,  Bauerman  and  Le  Neve  Foster,  Holland, 
Hull,  Walther  and  Blanckenhorn,  all  of  whom  have  published  their 
conclusions.  It  is  to  Walther  that  geologists  are  indebted  for  the 
largest  amount  of  individual  work,  and  the  most  complete  map  hitherto 
published.  Although  not  agreeing  with  all  his  deductions,  it  is  impos- 
sible not  to  admire  the  way  in  which  he  did  his  work  in  the  limited 
time  at  his  disposal. 

It  is  to  Bauerman  that  the  credit  of  the  discovery  of  the  Miocene 
and  the  faulting  of  the  Carboniferous  in  Wadi  Nasb  is  due.  In  the 
working  out  of  the  Miocene  his  work  has  been  supplemented  by 
Rothpletz  and  Blanckenhorn. 

Russeger  was  the  first  to  attempt  a  detailed  account  of  the  rocks,  and 
though  he  made  some  mistakes  as  to  the  relations  of  the  Eocene  and 
Cretaceous  rocks,  they  were  quite  allowable  in  the  state  of  geological 
knowledge  then  existing. 

In  this  memoir  the  geology  is  described  under  the  following 
divisions : — 

Section     I. — Ilocent  and  Pleistocene  deposits. 

„         II. — Pliocene  and  Miocene  beds  consisting  of  conglomerates, 

gritty  limestones,  and  gypsum. 
„       III. — Eocene. 

(a)  Upper  or  Bartonian. 

(h)  Middle  or  Parisian. 

(r)  Lower  or  Suessonian. 
„        IV. — Cretaceous  limestone  and  shales. 
„         V. — Nubian  Sandstone. 
„       VI. — Carboniferous. 

(a)  Sandstone. 

(fi)  Limestone. 
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Section.  VII.— Faults  and  Folds. 

„        VIII. — Igneous  and  Metamorphic  Rocks. 

(I)  Igneous  Rocks. 

1.  Granites. 

2.  Syenites  and  Diorites. 

3.  Dykes  and  Veins. 

4.  Lava  Flows. 

5.  Volcanic  Necks. 

(II)  Metamorphic  Rocks. 

1.  Gneisses  and  Schists. 

2.  Grarnetiferous  Schists  and  altered  Sandstone. 
„          IX. — Economic  geology. 

„  X. — Denudation  and  Weathering. 


Section  I.— RECENT  AND  PLEISTOCENE. 

Plain  of  Q(1. — In  describing  the  deposits  in  this  plain,  and  the  wadis 
which  flow  into  and  across  it,  it  is  convenient  to  divide  it  into  two 
parts  (a  northern  and  southern),  the  imaginary  boundary  between  these 
being  a  line  joining  El  Tor  and  the  mouth  of  Wadi  Shiddiq. 

Taking  the  southern  half  first,  the  deposits  can  be  divided  into 
two  fairly  distinct  groups,  the  eastern  one  being  of  fluviatile  and 
partly  of  lacustrine  or  marine  origin,  while  the  other  is  entirely 
marine. 

The  eastern  part,  opposite  the  mouth  of  Wadi  Shiddiq  in  the  middle 
of  the  plain,  is  composed  of  sandy  clays,  evidently  lacustrine  or  fluvia- 
tile, and  derived  in  all  probability  from  the  disintegration  of  the  Cre- 
taceous Marls  higher  up,  beneath  which  comes  the  marly  limestone  of 
marine  origin  which  forms  the  floor  of  El  Wadi.  Nearer  the  hills  this 
sandy  clay  gives  place  to  sand  and  gravel,  which  gradually  becomes 
coarser  until  it  is  a  mass  of  granite  and  other  igneous  boulders  mixed 
with  blown  sand. 
Wadi  Shiddiq.  At  the  mouth  of  Wadi  Shiddiq  large  mounds  or  gorfs  of  granite 
boulders  occur,  while  further  up  the  valley,  and  perched  on  its  flanks, 
are  patches  of  sand  and  gravel  often  presenting  vertical  sides.  In  the 
floor  of  the  wadi  itself  there  is  a  layer  of  these  gravels  which  is  bound 
together  into  a  conglomerate  by  a  calcareous  cement. 

Along  the  flanks  of  the  hills  are  mounds  of  consolidated  sand,  evi- 

Wadi  Emiaha.  deutlv  part  of  the  same  series.     At  the  mouth  of  Wadi  Emlaha  large 

masses  of  gravel  and  boulders  are  piled  up,  through  which  the  water 

has  carved  a  path  with  vertical  sides,  which  are  now  about  20  metres 
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high.  On  the  flanks  of  the  hills  forming  the  wadi  walls,  masses  of 
sand  and  igneous  gravel  are  seen  perched  on  either  side  as  much  as 
31  metres  above  the  bed  of  the  valley.  These  in  all  cases  exhibit 
fairly  distinct  bedding,  and  almost  vertical  sides,  and  suggest  the  idea 
that  they  have  been  deposited  in  the  valley  during  a  period  of  subsi- 
dence, the  water  afterwards  cutting  its  path  through  them  and  the 
underlying  rock  as  the  land  again  rose.  Higher  up  the  valley,  patches 
of  a  gritty  sandstone  composed  of  pieces  of  felspar,  granite  boulders, 
etc.,  are  seen  attached  to  the  sides  of  the  wadi  between  30  and  40  metres 
above  its  present  bed. 

To  the  north  of  the  wadi,  higher  up  amongst  the  hills  and  about 
4  kilometres  from  its  mouth,  a  patch  of  this  same  sandstone,  false-bedded, 
bent  in  various  directions,  and  dipping  east  and  west  at  angles  varying 
between  5°  and  8°,  is  found  filling  up  an  old  valley.  At  one  place 
where  its  escarpment  was  free  from  sand,  it  was  found  to  be  between 
60  and  70  metres  thick,  and  to  be  689  metres  above  sea-level. 

Further  to  the  south,  between  Wadis  Themelli  and  Theman,  sand-  wadi  Theman. 
rock  was  found  capping  the  hills  424  metres  above  sea-level,  while  in  the 
latter  valley  the  same  kind  of  sand  and  gravel  patches  were  seen  perched 
on  its  sides  in  the  manner  above  described. 

The  next  important  valley — Wadi  Um  Hash  — has   big  banks  of  wadi  Um 
bedded  sand  and  gravel  at  its  mouth,  and  similar  patches  stuck  on  its    "  * 
sides,  through  which  the  water  has  cut  its  way.     Higher  up,  where  it 
changes  its  name  to  that  of  Girgir,  bedded  masses  of  gravel  and  sandy 
clay  are   perched   high  on   its   sides,   and  continue   right  up   to  the 
watershed  at  an  elevation  of  over  915  metres  alx)ve  the  sea. 

At  the  mouth  of  Wadi  Rashid  large  banks  of  sand-rock  also  occur  Wadi  Raahid, 
stretching  down  on  either  side  into  the  plain,  while  the  same  is  observed  At"ei  ohwbi. 
in  the  valleys  of  Um  Malaqa  and  At  el  Gharbi,  in  all  three  wadis  the 
sand-rock  being  found  on  their  sides  besides  lying  in  the  hollows  of 
the  hills. 

The  plain. — At  the  point  where  the  neck  of  Ras  Mohammed  widens 
out  into  the  mainland  a  few  small  masses  of  coral-bearing  limestone 
occur.  Except  for  these  the  main  mass  of  the  plain  is  covered  with 
igneous  down  wash  from  the  wadis,  now  largely  covered  over  with  blown 
sand.  No  dunes  occur,  but  the  sand  is  distributed  in  small  ripples  which 
make  walking  very  difl&cult. 

The  western  or  sea-coast  part. — Starting  from  the  neck  of  Rjis 
Mohammed,  where  sand  with  fossil  corals  and  shells  occur,  a  fiat  expanse 
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of  sand  and  sandy  day  containing  much  salt,  which  has  evidently  risen 
very  recently  from  the  sea,  as  it  contains  shells  similar  to  those  found  on 
the  shore,  begins  where  the  former  shades  oflE  into  the  plain.  This,  at 
first  very  narrow,  rapidly  widens  out  to  about  2-5  kilometres,  persisting 
at  this  width  for  about  7  kilometres  when  it  is  again  restricted 
to  a  little  over  one.  For  12*5  kilometres  it  continues  like  this, 
and  then  narrows  down  to  a  mere  strip,  the  blown  sand  of  the  plain 
having  encroached  on  it.  After  traversing  about  13  kilometres  more, 
it  again  widens  out  to  about  2  kilometres,  and  continues  of  very 
irregular  width,  varying  from  a  half  to  two  kilometres  for  20  kilometres 
further  north  from  whence,  until  within  5  kilometres  south  of  Grebfele, 
it  maintains  an  average  width  of  1*5  kilometres,  and  then  gradually 
dwindles  to  nothing  at  that  village. 

At  the  point  mentioned  as  about  5  kilometres  south  of  GebSle  a 
change  comes  over  the  plain  deposits.  Low  mounds  rise  up  from 
the  edge  of  this  saliferous  clay,  consisting  of  angular  pieces  of  lime- 
stone and  pieces  of  shells,  suggesting  in  their  appearance  a  "  raised 
beach." 
Qnim.  After  passing  over  a  sandy  stretch  of  low  ground  lying  at  the 

foot  of  the  low  knolls  to  the  east  of  Greb^le,  about  a  kilometre  to 
the  south  of  the  village  of  Qrum,  a  deposit  of  a  granite  sand  bound 
together  by  salt  and  some  carbonate  of  lime  is  reached,  which  contains 
numerous  recent  shells  of  every  description,  as  well  as  some  reef- 
building  coral.  This  deposit  is  almost  identical  with  that  on  the 
beach  near  Gharib  Lighthouse,  the  fossils  of  which  have  been  deter- 
mined as  Pleistocene  at  the  Natural  History  Museum,  London.  It 
is  this  deposit  that  Walther  marks  as  Miocene  in  the  map  which 
accompanies  his  "  Korallenriffe  der  Halbinsel  der  Sinai."  This  is 
somewhat  strange,  seeing  that  the  shells  are  the  same  as  those  on 
the  shore,  and  the  corals  are  also  the  same  as  those  found  in  the  sea 
close  by.  This  deposit  lies  under  the  Quarantine  Enclosure,  and 
extends  from  the  sea  to  a  distance  of  3  kilometres  inland,  while  its 
northern  boundary  is  a  line  due  east  of  El  Tor;  in  all  it  occupies 
an  area  of  9  square  kilometres.  To  the  east  of  El  Tor  this  sand  is 
full  of  different  kinds  of  pelecypoda,  but  gastropoda  are  rare,  while 
in  places  masses  of  coral  occur.  It  is  also  present  in  a  patch  to  the 
north-west  of  Tor  close  to  the  sea-shore. 

*  Fourtau,  in  his  paper  on  Western  Sinai,  gives  a  diagram -sketch  of 
the  beds  which  underlie  the  plain  at  Qrura.  his  knowledge  being  derived 
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from  various  wells  sunk  in  the  vicinity.  According  to  him,  the  following 
beds  are  met  with  in  descending  order : — 

Top, 

1.  Granite  sand. 

2.  Sandy,  salt-bearing  clay. 

3.  Sand  with  sub-fossil  shells. 

4.  Corals. 

5.  Water-bearing  sand. 

From  bed  No.  3  the  following  shells  and  echinids  were  obtained : — 

Laganum  Sinaiticum,  Fraas. 
Clyj)easter  jylacunarivs,  Agassiz. 
Lvnna  lingua  //or/.N\,  Forsk. 
Anomalocardia  liolosenvu,  Rc^eves. 
Cerithidea  juduatve,  Jousseaume. 
Asaphh  riol(i(rni(,  Forsk. 
J)osinia  ainphidesmoides.  Reeves. 
T'rachycardunn  peregrin  urn,  Jousseaunie. 

As  all  these  shells  are  living  in  the  Red  Sea  at  the  present  day,  the 
age  of  these  beds  must  be  late  Pleistocene  to  Recent. 

TTie  northern  half  of  the  jdain. — On  the  east  side,  to  the  north  of 
Wadi  Shiddiq,  the  plain  from  this  ])oint  to  the  mouth  of  Wadi  Geba  is 
covered  with  granite,  dolerite,  and  quartz-felsite  boulders  mixed  with 
blown  sand.  Opposite  the  mouth  of  Wadi  Mefir  large  mounds  of  these 
boulders  are  piled  up,  but  they  gradually  thin  out  towards  the  middle 
of  the  plain  where  flint  and  limestone  gravel  take  their  place. 

On  the  west,  between  El  Tor  and  Gebel  Saidna  Musa,  the  ground  is 
covered  by  a  salty  clay  or  sand  over  which  are  dotted  many  little  mounds 
of  sandy  clay  on  which  grows  the  shrub  "ghargad. "  Between  Tor 
and  El  Wadi  a  saliferous  clay  occupies  the  low  flat  ground,  which  in 
winter  is  a  marsh. 

Alonff  the  seaward  foot  of  this  hill  is  laid  a  bank  of  mivel,  etc.,  15  g«^i  Abu 

.  ...  .  .  Suwera. 

to  30  metres  thick,  which  is  evidently  of  Pleistocene  age,  and  is  probably 
the  continuation  of  the  younger  beach  which  runs  along  the  foot  of 
Gebel  Hammam  Musa,  and  which  is  described  by  W^alther. 

Top. 
Pure  Coral  Reef 3*5  m. 

2.  Fine   breccia,  in  places  covered  by  Balanus,  echinid 

spines,  Ostrea  and  coral  fragments 1*5  m. 

3.  Base   of  coarse  angular  blocks  of  granitic  material 

forming  breccia  containing  blocks  of  sandstone,  etc. .     1      m. 

6      m. 
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Opposite  the  mouth  of  Wadi  Hebran,  but  on  the  Araba  side  of  the 
plain,  small  mounds  appear  near  the  foot  of  the  ridge  consisting  of  thin 
yellow  sandstones,*  limestones,  and  marls  containing  TurriteUa,  etc. 
These,  with  others  shortly  to  be  mentioned,  are  evidently  the  shallow 
water  deposits  which  were  laid  down  unconformably  on  the  limestone 
which  forms  the  flanks  of  Araba,  after  the  rise  of  the  land  had  set  in. 
The  dip  in  the  range  is  12°,  but  gradually  falls  to  5°  out  in  the  plain, 
where  the  marls  disappear  under  the  gravels. 

Along  the  edge  of  the  limestone  plateau  on  the  east  nothing  but 
mounds  of  flint,  limestone,  gravel  and  boulders  are  met  with  for  some 
time,  until  the  mouth  of  Wadi  Them&m  is  reached.  From  this  point 
there  begins  a  series  of  mounds  of  gravel  and  marl  which  gradually 
occupy  the  plain.  These  show  a  great  resemblance  in  appearance  to 
the  deposits  in  the  Nile  Valley,  and  have  evidently  been  laid  down  under 
similar  conditions. 

It  is  remarkable  that  while  in  all  the  wadis  to  the  south  of  Shiddiq, 
masses  of  sand-rock  and  gravel  are  found  perched  on  their  sides  even 
up  to  the  watershed,  in  the  valleys  to  the  north  these  are  conspicuous 
by  their  absence.  What  the  explanation  is,  is  not  at  all  clear,  but  the 
most  likely  solution  of  the  problem  is  that  a  subsidence  of  the  land  must 
have  taken  place  south  of  that  point,  sufficient  to  cover  the  hills,  and 
that  during  that  time  the  various  valleys  were  silted  up,  the  water  again 
recuttingits  way  through  this  silt  and  leaving  patches  sticking  high  up  the 
sides  of  the  valleys.  These  may  possibly  belong  to  the  same  period 
as  the  lake  deposits  to  be  described  later  in  Wadis  Ferftn,  El  Sheikh 
and  Sol&f,  which  are  known  to  be  of  freshwater  origin,  but  search  has 
hitherto  failed  to  reveal  any  fossil  in  the  former. 

From  \\'hat  has  been  seen  at  various  parts  of  Qk  it  seems  fairly  certain 
that  it  is  composed  of  the  limestone  which  crops  out  here  and  there, 
although  at  present  it  is  covered  up  by  blown  sand  and  downwash.  At 
several  places  on  the  coast  a  hard  limestone  was  seen  to  form  the  floor 
of  the  sea,  and  this  [mssed  away  underneath  the  salty  sand  and  clay 
which  occupy  the  edge  of  the  beach. 

Although  there  is  no  direct  proof  in  the  lower  part  of  the  plain  of 
its  having  been  let  down  by  a  fault  from  a  higher  position,  higher  up 
there  is,  as  will  be  shown  later  on. 
Younger  These  occur  alonff  the  sides  of  Wadi  Fersln  and  overlie  those  iust 

Pebble  Beds. 

described.  They  consist  almost  entirely  of  igneous  pebbles,  and  the 
plain  at  the  mouth  of  the  above-mentioned  wadi  is  also  covered 
with  them. 

*  See  Seotion  I. 
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In  this  valley  these  gravels  and  conglomerates  occupy  its  sides  and  Wadi  sidri. 
bed  for  over  6  kilometres.     They  cap  the  low  hills  of  gypseous  marl 
which  form  the  north  side  of  the  wadi,  while  the  wide  plain  between 
this  and  the  sea,  as  well  as  that  of  El  Markhfl,,*  are  also  covered  with 
these  beds  and  blown  sand. 

Seven  and  a  half  kilometres  to  the  south  of  this  valley  there  begins  Wadi  Warden 
a  deposit  of  gravel  and  conglomerate  which  in  the  sides  of  the  wadi  is 
seen  to  overlie  a  bed  of  white  calcareous  sandstone  lying  on  the  gyp- 
sumised  beds  to  the  east.  From  Wadi  Ward&n  it  sends  off  a  long 
tongue  to  the  north-west  which  lies  on  the  gypsum  the  whole  way 
until  it  ends  against  the  (?)  Pliocene  of  Gebel  Raha,  a  distance  of  11*5 
kilometres. 

To  the  west  and  north  this  deposit  occupies  the  plain  up  to  Ayun 
Musa,  where  it  is  replaced  by  the  recent  beach,  but  to  the  east  of  these 
springs  it  extends  on  to  the  Isthmus  of  Suez  with  the  deposits  of 
which  it  is  continuous. 

From  the  point  where  the  above-mentioned  tongue  ends  the  (  ?)  Plio- 
cene forms  a  low  plateau  sloping  west  which  is  cut  up  by  numerous 
wadis  into  long  narrow  tongue-like  pieces  on  the  ends  of  which  the 
Pleistocene  gravels  are  laid.  This  plateau  continues  for  about  15  kilo- 
metres, when  the  Pleistocene  sweeps  round  suddenly  to  the  east  and 
takes  its  place  in  a  slightly  lower  plateau  which  occupies  the  ground  from 
this  point  (the  Wadi  Kahali)  from  the  cliff  of  El  Raha  on  the  east  to 
the  sea,  and  north  on  to  the  Isthmus  of  Suez.  Here  it  consists  mainly  Of 
sandy  clay  with  some  gypsum  covered  by  flint  conglomerate  and  gravel, 
and  forming  a  plateau  15  to  20  kilometres  wide  from  east  to  west. 

Further  to  the  west  near  the  mouth  of  this  wadi,  patches  of  Beach  Wadi  Deh«i. 
Limestone  occurred  containing  many  pectens  in  a  brittle  state,  as  well 
as  many  bryozoa.  Above  this  came  a  dark-green  or  brown  clay  full 
of  salt  which  forms  a  crust  on  the  surface.  Thin  beds  of  conglomerate 
formed  the  surface  in  the  majority  of  places,  while  the  clay  formed  a 
low  plateau  which  extends  up  to  Ayun  Musa. 

Round  these  springs  there  is  a  recent  beach  lying  15  to  20  metres  AyunMu^L 
above  the  sea.  Some  of  the  springs  occur  in  low  cones  with  a  basin 
in  the  centre,  which  have  evidently  been  formed  by  the  water  cement- 
ing the  loose  sand  together  by  depositing  the  calcareous  matter  which 
it  has  in  solution,  as  freshwater  shells  such  as  Meldnia  were  seen 
embedded  in  them.  To  the  east  of  the  wells  was  a  bank  of  oysters 
which  had  not  yet  lost  their  colour,  while  numerous  pieces  of  broken 
shells  such  as  are  seen  on  the  coast  were  also  observed  in  the  sand. 

^  See  Seotion  VI. 
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To  the  east  and  north  the  greenish  saliferous  clay  formed  a  low 
plateau  capped  by  a  bed  of  gravel  and  boulders  which  bent  away 
to  the  north-east  about  haK-way  between  the  wells  and  the  Suez  Canal. 
On  the  shore-plain  were  many  limestone  boulders,  while  nearer  the 
sea,  and  on  the  banks  of  the  Canal,  were  recent  marine  beds  full  of 
shells,  forming  a  raised  beach  which  is  evidently  continuous  with  that 
between  Suez  and  Gebel  Ataqa. 

Freshwater  lake  deposits. 

These  occur  at  four  places  : 

1.  Wadi  Gharbi. 

2.  „       el  Sheikh. 

3.  „       Feran. 

4.  Foot  of  (rebel  HadM. 

1.  Wadi  Gharbi. — These  deposits,  consisting  of  bedded  sandy  clay 
and  boulders,  occur  on  either  side  near  the  Naqb  el  Hawa,  and  have 
the  appearance  of  having  been  laid  down  in  a  lake.  The  presence  of 
well-grown  palms,  tarfa  and  seyal  at  this  spot  is  proof  of  good  soil  as 
well  as  water  in  the  bed  of  the  wadi. 

2.  Wadi  el  Sheikh.— From  the  mouth  of  Wadi  Qassab  to  El  Watia 
on  either  side,  and  in  the  mouths  of  its  tributaries,  masses  of  bedded 
sand,  marl,  and  in  some  places  marly  limestone,  are  found  lying  from 
valley  level  up  to  about  30  metres  above  it,  and  their  surface  seems 
to  be  more  or  less  horizontal,  as  it  is  highest  above  the  valley  lower 
down  the  wadi.  In  these  occur  small  Fhysa  or  immature  Lymnwa  in 
abundance,  and  a  mammalian  tooth  was  also  obtained  from  them. 
Towards  El  Watia  these  deposits  spread  on  the  one  side  to  the 
plain  of  Elwi  el  Agramia,  and  on  the  other  to  the  low  ground  at  the 
foot  of  Gebel  el  Gharbi.  In  the  wadi,  a  grove  of  tarfa  with  trunks 
of  great  thickness  attests  the  presence  of  excellent  soil  in  its  bed,  and 
this  disappears  with  the  marly  deposits.  Further  down,  a  little  below 
where  the  road  from  Suez  to  the  Convent  crosses  the  valley,  these 
deposits  again  appear,  containing  shells  and  numerous  remains  of 
the  roots  of  water-plants.  This  ceases  about  2  kilometres  above  its 
junction  Avith  Wadi  Solaf. 

3.  Wadi  Feran. — About  a  kilometre  above  the  entrance  of  Wadi 
el  Akhdar  these  deposits  again  appear  and  continue  to  the  end  of  the 
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marsh  at  the  foot  of  the  Oasis  of  Ferftn,  a  distance  of  7*5  kilometres. 
At  first  they  are  not  much  above  valley  level,  but  rise  to  30  metres 
above  it  where  the  palm  grove  begins,  being  continuous  with  the  bed 
of  the  wadi.  On  its  western  end  there  is  no  corresponding  fall  in 
level,  and  this  can  only  be  explained  by  supposing  that  the  rock  which 
stands  in  the  middle  of  the  valley  was  continuous  with  the  sides  and 
acted  as  the  barrier  to  form  the  lake,  it  becoming  breached  eventually 
and  the  water  gradually  drained  off. 

A  grove  of  tarfa  and  palms  marks  the  site  of  this  old  lake,  as  it  did 
in  that  of  Wadi  El  Sheikh. 

4.  Foot  of  Gebel  Hadud. — In  a  hollow  at  the  foot  of  Gebel  HadAd 
there  occurs  a  small  patch  of  sandy  clay  about  30  metres  thick 
similar  to  that  above  described,  through  which  the  small  wadis  have 
cut  their  beds,  thus  proving  that  it  existed  before  the  drainage  had 
been  formed. 

Walther  had  satisfied  himself  as  to  the  freshwater  origin  of  these 
marls  during  his  journey  in  Sinai  in  1887.  No  other  explanation 
than  their  deposition  in  lakes  formed  by  an  interruption  of  the  drainage 
seems  to  the  author  sufficient  or  capable  of  accounting  properly  for  all 
observed  facts. 


POST-TERTIARY  FOSSILS  OF  WESTERN  SINAI, 

DETERMINED  BY   R.  B.  NeWTON,   NaTURAL   HiSTORY    MuSEUM,  LoNDON. 


Post'Pltocene. 

Qrum  and  El  Tor. 

Haliotis  cruenta^  Reeve. 

Capiluna  RuppeUi,  (G.  B.  Sowerby). 

do,  do.         v<ir,  Barrani,  (R.  B.  Newton). 

Emarginula  incisura^  A.  Adams. 
Scutum  unguis^  Linn. 
Clanculus  pharaonicus^  Linn. 
Stomatella  sp. 
Turbo  radiatus,  Gmelin. 

Nerita  (crassilabrum^  E.  A.  Simth)= Albicilla,  Linn. 
Hipponyx  8vbrufu8j  Lam. 
Cypraea  erosa,  Linn. 

do.        turdus.  Lam. 
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Qrum  and  El  Tor — {continued). 

Natica  (Mammilla)  melanostoma^  Gmelin. 
Cerithium  caeruUum^  G.  B.  Sowerby. 

do,        Ruppelli,  Philippi. 

do,        erythrcBonense^  Lam.  (^tuberosum  Reevo). 
Vertagus  cedonulli^  G.  B.  Sowerby. 
Pirenella  mammillata,  Risso. 
Triforis  perlatus^  Issel. 

do.        sp. 
Vermetusy  sp. 
Strombus  fasciatus.  Born. 

do.        tricomisy  Lam. 
Canarium  dentatum,  (Linn)  van  erythnnum^  (Ghemn). 

do.         gibberuhim^  Linn. 
Lampusia  vilearis.  Lam. 
Fasdolaria  polygonoides^  Lam. 
Melongena  paradisiaca^  Reeve. 
Vasum  comiyerum,  Lam. 
*  Mitra  aureolata^  Swainson. 
Columhella  fluva^  Bruguiere. 
Nassa  pulla,  Linn. 

do.        (Aledron)  ylans,  Linn. 
Murex  temispina.  Lam. 
Chicoreus  angulifems^  Lam. 
Sistrum  elatnm,  (Blainville). 
Ricinula  ricifius^  Linn. 
Oliva  inflaia.  Lam. 

Ancilla  ovalis,  (G.  B.  So\verby)=young  of  A.  cinnamomea.  Lam. 
Terehra  consohrimtj  Deshayes. 

do.        duplicata,  Linn. 

do.        sp. 
Co7ius  arenafus,  Lam. 

do.     erythrceensisy  lieck. 

do.     sp. 
Bulla  ampulla,  Linn. 
J)entalium  octagonum.  Lam. 
Area  imbricafay  linigiiiere. 

do.    squamosa^  Lam. 

do.    sp.  (2  forms). 
Afiadara  radiata,  (Reeve). 
Barhatia  limUy  (Reeve). 
Limopsis  cf.  sordidus,  Tate. 
Septifer  hilocularisy  Linn. 

do.      e,rci8us,  Wiegmann. 
Spondylus  aetdeatusy  (/hemn. 
Lima  cf.  squamosa.  Lam. 
PUcatnla  ramosa.  Lam. 
Cardita  calyculata,  Linn. 
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Qmm  and  El  Tor~^c<nUinued). 

Codakia  exasperata^  Reeve. 
do,      Fischeriana,  Issel. 
do.     fibula^  Reeve. 
Divancella  omata^  Reeve. 
Arcopagia  scohinata^  Linn. 
Chione  costellifera^  Adams  and  Reeve. 
Circe  corrugatOy  (yhemn. 

do.      pectincUa,  Linn. 
Tapes  virginea^  Linn. 
Chama  Jukesiy  Reeve. 

do.      nivalis^  Reeve. 

Orbicella  Forskaliana^  Ed.  and  H.=(0-  mammilosa,  Klunzin^r). 
Cyphastrcea  chalcidicum^  Forsk. 
Prionastnea^  sp. 
Goniastrwa  favusy  Forsk. 
Metastrcpa  u^Egyptorum^  Ed.  and  H. 

Fungia  patella,  Ellis  and  Solander,  var.  lobulata,  Klunzinger. 
Pontes  ci.  incrustans,  Defr. 


West  side  of  Ras  Mohammed  and  plain  between 
Ras  Mohammed  and  El  Tor. 

Capiluna  Ruppelli,  (G.  B.  Sowerby)  var.  Barroni,  R.  B.  Newton. 
Cerithium  erythrwonense.  Lam.  (=tuherosum.  Reeve). 
Vertagus  cedonuUi,  G.  B.  Sowerby. 
Stromhus  tricornisy  Ijam. 
Dolium  pomum. 
Oliva  inflatay  Lam. 
Terebra  consobrinay  Deshayes. 
Conus  monachus,  Linn. 
DerUalium  octagonum,  Lam. 
Area  imbricatay  Brugui^rc. 
Anadara  sp. 
Barbatia  lima,  Reeve. 
Glycymeris  pectunculus,  Linn. 
Margaritifera  vulgaris,  Schumacher. 
Ostrea  upper  valve  indet. 
Cardita  angisulcata.  Reeve. 

do.        calyculata,  Linn. 
Codakia  exasperata,  Reeve. 
Arcopagia  scobinata,  Linn. 
Cardium  leucostoma,  Born. 

do.        cf.  macidosum. 
Chama  nivalis,  Reeve. 
Clypeaster  placunarius,  Agassiz. 
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Orbicella  Forskaliana^  Ed.  and  H. 
Pnonastrfpa  sp. 
GoniattrcBa  favus^  Forsk. 
Galaxea  irregularis^  Ed.  and  H. 
Cceloria  Arabica^  Klunzinger. 
Porites  cf .  incrustanSj  Def  r. 


Section  IL— PLIOCENE  AND  MIOCENE. 


Pliocene. 


The  presence  of  beds  of  undoubted  Pliocene  age  on  the  west  side  of 
the  Peninsula  of  Sinai,  has  hitherto  been  unknown  to  geologists.  Even 
now,  although  the  beds  about  to  be  described  cannot  be  said  to  be  en- 
tirely Pliocene,  they,  as  shown  by  the  fossils,  constitute  passage-beds 
between  the  middle  Miocene  and  Pliocene.  In  determining  some 
fossils  which  were  sent  to  him  recently.  Dr.  Blanckenhorn,  of  Berlin, 
pointed  out  that  certain  of  them  had  Mediterranean  characters  and 
indicated  a  Pliocene  age,  while  others  associated  with  them  were  of 
Miocene  age. 

The  following  are  the  fossils  from  Wadi  Amara  which  were  named: — 

Clypeaster  n.  sp.  aff.  subplacunarius,  Fuchs. 

Pecten  cristatus^  Bronn. 

Pecten  revolutus,  Mich. 

Pecten  scabrellus^  Ija.m.= (Sartnenticius.  Goldf.) 

extends  from  Tortonian  to  Pliocene. 
Pecten  cf .  opercularis. 
Pecten  Barroni,  n.  sp.  Blanck. 
Pecten  revolutus,  Mich. 
Pecten.  Schweinfurthiy  Blanck. 

The  following  fossils  also  come  from  Gebel  Zieti,  which  is  near  Wadi 
Amara : — 

Lucina  sp.  afiF.  incrassata^  Dub. 

Lv<nna  div.  sp. 

Lucina  columbella^  Lam. 

Corbula.  sp. 

Area  sp. 

Cardium  sp. 
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Corbula  revoluta^  Brocch. 

Lithodamus^  sp.  n.  ? 

LUhodomus  (Botula)  Ql,cianamonea^  Latn. 

Cyprcea  sp. 

Natica  redempta^  Mich. 


Of  these  fossils  Blanckenhorn  writes  as  follows : — 

"  It  is  to  be  assumed  that  Lithodomus  (Botula)^  cinnamomea^  Gastro- 
chcena  Eetzij  oysters  of  the  crassissima-iiingensis  group,  Lucina  sp. 
aff.  tigrina  and  corals  like  Cyphastrcpa  chalcidicum^  etc.,  persisted  from 
Miocene  to  Pleistocene  times  in  the  Erythraean  region  in  a  salt  "Binnen- 
see"  situated  somewhere  in  the  deepest  part  of  the  Gulf  of  Suez.  In 
the  Upper  Pliocene  there  was  the  second  invasion  of  the  Mediterranean 
forms  into  the  Erythraean  region.  At  this  point  there  came  in  Pecten 
variuSj  Pecten  henedictus^  Cerithiiim  conicum^  Ostrea  cucullata  and 
Plicattila,Arca  lactea^  etc. 

"  Possibly  in  the  neighbourhood  of  Sinai  there  may  be  a  place  which 
still  contains  remains  of  this  more  continental  transition  period  between 
the  Middle  Miocene  (Helvetian)  and  the  Upper  Pliocene." 

The  deposit  at  Wadi  Amara  consists  of : — 

Top. — Limestone  riddled  with  borings  now  filled  with  calcareous 
matter. 

Below  this  came  a  yellowish  sandy  limestone  containing  gypsum 
and  some  veins  of  celestine  while  there  were  also  numerous  teeth  of 
Carcharodon  megalod(ni  Ag.^  pectens  and  echinids.  This  rested  on 
gypsum,  as  did  the  deposit  on  Gebel  Zieti  which  is  of  a  similar  nature 
to  that  at  Amara. 

There  are  suggestions  of  the  same  order  of  things  in  the  list  of  fossils 
recently  determined  by  R.  B.  Newton,  Natural  History  Museum, 
London,  from  Wadi  Ethal,  and  Gebel  Khaded  el  Dhib.  At  Wadi  Ethal 
there  is  a  series  of  gravelly  beds  lying  at  the  foot  of  the  Uset-Hammam 
FarAn  range,  which  contain  many  Ostrea  and  broken  pectens.  The 
former  fossil  has  been  determined  as  Ostrea  cf.  iindata^  which  is  a 
Mediterranean  form,  and  is  known  from  the  Pliocene  of  Italy. 

At  the  other  place — Gebel  Khaded  el  Dhib — the  following  fossils 
have  been  determined  by  R.  B.  Newton  and  Dr.  Blanckenhorn: — Ostrea 
cf.  undata^  Pecten  scabrellus  (J)^  Brocchi,  Pecten  Josslingi  {?)^  G.  B. 
Sow.  and  P^c/^n  sp.;  Pecten  Koch/\  Loc.  =  (Pecten  Fraasi\  Fuchs), 
Pecten  sub-Malvince^  Blanck.,  spines  and  plate  of  Cidaris  avenionensis^ 
Desm.  Here  again  there  is  the  suggestion  of  the  admixture  of  2nd 
and  3rd  Mediterranean  forms. 
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To  the  north  of  Wadi  Wardan  is  a  small  group  of  hills  consisting  of 
re-made  rock  composed  of  pieces  of  limestone,  marl  and  sandstone,  all 
mixed  indiscriminately,  and  further  to  the  north  covered  by  gravel, 
while  their  base  is  a  calcareous  sandstone  resting  on  gypsum. 

Between  this  patch  and  the  cliff  of  El  Ti  there  extends  a  low  plateau 
which  consists  of  gritty  limestone  at  the  top,  calcareous  sandstone  in 
the  middle,  and  gypseous  marls  resting  on  the  gypsum  bed.  To  the 
south  this  is  seen  to  have  a  dip  of  10°  W.,  but  further  north  the  dip 
decreases  to  3°.  The  plateau  slopes  upward  and  merges  into  Gebel  el 
Ti,  no  cliff  marking  the  boundary  between  the  Eocene  and  this  deposit. 
At  the  top  is  a  more  calcareous  bed  which  may  possibly  contain  fora- 
minifera,  while  overlying  this  is  a  bed  of  rounded  pebbles  of  a  num- 
mulitic  rock  and  limestone  boulders.  This  plateau  covers  an  area  of 
perhaps  15  by  4  kilometres,  and  further  to  the  north  is  replaced  by  the 
Pleistocene  clays  and  gravels. 

These  beds  occupy  the  same  position  with  regard  to  the  gypsum  as 
the  Miocene  or  passage  beds  between  the  Upper  Pliocene  and  Middle 
Miocene.  Might  they  not  represent  the  more  continental  transition 
period  referred  to  by  Blanckenhom  in  the  above-quoted  remarks  ?. 

Miocene. 

Rocks  of  this  age  have  been  known  to  exist  in  Sinai  for  some  time. 
In  1868,  Bauerman,*  in  a  visit  to  Western  Sinai  for  the  purpose  of 
examining  the  district  for  its  old  mines  and  ore  deix)sits,  described 
deposits  from  near  the  mouth  of  Wadi  Gharandel,  Wadi  Tayiba,  and 
Gebel  SarbAt  el  Gamel,  which  he  characterised  as  "  Flint-Conglomerate 
with  Corals.  "  He  also  noted  these  beds  in  Gebel  Abu  Alaqa,  and  on 
either  side  of  Wadi  Sidri,  where  he  describes  them  as  being  an  alter- 
nation of  flint-shingle  with  thin  coral  limestones  and  beds  containing 
a  coarsely  ribbed  Pecten.     These  he  determined  as  Miocene. 

In  1882  M.  Kaboisson  f  stated  that  he  found  Middle  Miocene  beds 
at  Wadi  Hawara  and  Gharandel  from  which  he  obtained  Ostrea 
Boblayei^  Deshayes. 

In  1893  Rothpletz  J  described  Miocene  from  Wadi  Ethal  northwards, 
the  fauna  of  which  he  describes  as  North  African. 


•  Q.J.Q.S.  1869,  p.  23,  et  aeq. 

t  *'Contrib.  ^  rhifltoire  Stratig.  de  la  Penina.  Sinaitique,"  etc.,  1883.    Journal  de  TAcad^mie  de« 
Sciences  de  Paris,  tome  XCIV. 
X  "Stratigraphische  von  der  SinaihalbinBel"  ;  Neues  Jahrb.  Miner,  etc.,  1893,  Bd.  I.,  pp.  101-104. 
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Miocene  rocks  can  be  shown  to  have  a  much  greater  extension  in 
Western  Sinai  than  was  previously  known  before  the  present  survey 
was  made.  They  have  been  recognised  all  over  the  sedimentary  area 
from  the  north  side  of  Wadi  Wardan  to  Gebele,  a  small  village  south 
of  the  quarantine  station  at  El  Tor. 

Beginning  at  the  most  southerly  extension  of  the  Miocene  and  going 
northward)  the  first  deposit  to  be  described  is  that  outcropping  near 
Geb^e. 

Behind  this  village  is  a  low  escarpment  which  might  have  been  the 
ooastal  scarp,  and  is  covered  with  «pind.  It  is  composed  of  limestone 
weathering  in  a  nodular  manner  and  containing  much  salt  and  a  bed 
of  Osirea  Virleti.  This  disappears  to  the  east  and  north  under  the 
sand  and  downwash  from  the  hills,  but  evidently  crops  up  again  in 
some  low  knolls  exposed  to  the  east  of  El  Tor,*  where  the  same  oysters 
were  again  found,  but,  in  addition,  pieces  of  a  flat  echinoderm  like 
Scutella,  pectens,  cardia  and  a  few  gastropoda  were  associated  with 
them.  Above  this  limestone  came  a  bed  of  consolidated  grit,  uncon- 
formable to  it,  and  then  igneous  gravel  and  sand.  Here  the  beds  seemed 
to  dip  sharply  seawards.  This  limestone  is  exposed  all  the  way  round 
to  El  Wadi,  the  sides  and  floor  of  which  it  forms,  and  then  it  runs  on 
to  the  flanks  of  Gebel  Saidna  Musa,  being  evidently  of  the  same  age 
as  the  bed  capping  that  hill. 

M  Saidna  Musa  and  El  Araba  ranije^  etc. — The  first  of  these  hills 
consists  of  Nubian  sandstone  and  Cretaceous  marls,  capped  by  a  bed 
of  crystalline  limestone  containing  corals  in  very  poor  preservation. 
At  its  base  and  stretching  a  little  distance  inland  is  a  raised  beach  laid 
on  against  the  sandstone,  while  about  half-way  up  the  side  of  the  hill 
occurs  another.     The  following  is  the  general  sequence  seen : — 

Top. 

1.  Hard  limestone  dolomitlsed  to  a  certain  extent,  containing  corals  from 

which  all  the  septae  have  been  dissolved.     Its  top  is  233  metres  above 
the  sea.     Dip  5°  S.E.  t 

2.  Pebble  bods  mixed  with  grit  and  containing  fragments  of  shells. 

3.  Gritty  rock  with  calcareous  cement. 

4.  Yellow  calcareous  sandstone  covered  by  a  recent  beach. 


^  See  list  of  fossilH  at  the  end  of  chapter  on  Miocene. 

t  According  to  Walther  this  reef  is  a  dolomite  containing  40%  of  MgCOj,  and  is  of  Pliocene 
•ge,  but  the  evidence  is  all  in  favour  of  its  being  Miocene,  as  the  beds  to  the  north  (of  which 
U  undoubtedly  is  an  isolated  part)  are  certainly  Miocene,  while  those  occurring  in  the  plain  and 
extending  on  to  the  flanks  of  Uebel  Hammam  Musa,  have  also  been  found  to  contain  Miocene 
loeeilf.  The  probabilities  are  thus  all  in  favour  of  a  Miocene  age  being  assigned  to  these  beds. 
Farther,  no  certain  Pliocene  bedi  have  been  met  with  in  this  region. 
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Hot  springs:  their  origin. — At  the  foot  of  this  hill  issue  several 
warm  springs  much  resorted  to  by  the  Bedawin  and  the  people  of  El 
Tor.  The  origin  of  these  springs  seems  to  be  a  line  of  fault  running 
along  the  foot  of  the  hill,  up  which  the  water  from  the  plain  of  Qa, 
after  sinking  down  through  the  porous  beds  which  compose  it,  is  forced 
by  the  hard  face  of  the  rock  which  has  been  let  down.  The  appear- 
ance of  the  hill  is  in  favour  of  the  fault  theory,  as  it  ends  in  a  more 
or  less  vertical  face  on  a  flat  plain. 

Abu  Suwera, — This  bed  of  coral  limestone  caps  the  ridge  from 
Saidna  Musa  to  where  Wadi  Abu  Suwera  has  breached  it,  and  is  con- 
tinued on  the  top  of  Gebel  Abu  Suwera  along  to  where  Wadi  el  Araba 
cuts  its  way  through  it.  At  the  foot  of  this  hill  is  a  small  beach  of 
crystalline  limestone  containing  corals,  which  is  about  13  metres  thick. 
This  is  evidently  part  of  the  reef  which  has  been  faulted  down  from 
the  hill  top.  The  reef  on  the  top  of  Abu  Suwera  was  in  the  same 
state  of  bad  preservation  as  that  on  Saidna  Musa,  all  the  corals  being 
much  altered. 

Gebel  el  Araba  and  QabeUat. — Under  these  names  are  known  the 
parallel  ranges  which  extend  from  Gebel  NaqAs  to  the  Wadi  Fer&n,  a 
distance  of  54  or  55  kilometres. 

Along  the  eastern  and  highest  ridge  from  the  mouth  of  the  small 
drainage  which  comes  down  from  the  internal  ranges  opposite  Naqfts 
there  is  a  deposit  of  Miocene  limestone  and  conglomerate  on  the  side 
facing  El  Qa,  which  extends  right  up  to  Feran.  At  its  southern  end 
it  is  covered  largely  with  downwash,  but  as  it  is  followed  north  it 
gradually  crops  out  more  and  more,  encroaching  further  up  the  dip 
slope  of  the  ridge  until  it  covers  it  entirely,  forming  the  top  of  the 
escarpment.  It  overlies  Cretaceous  beds  at  the  south  end,  but  about  a 
third  of  the  distance  northwards.  Eocene  beds  in  the  form  oi  Nummu- 
lites  Gizehensis  limestone,  make  their  appearance  under  it,  and  continue 
up  to  Feran. 

Unconformity. — Between  these  older  beds  and  this  Miocene  deposit 
there  is  a  strong  unconformity,*  marked  by  a  bed  of  conglomerate 
which,  where  the  Eocene  beds  occur,  is  made  up  of  rolled  pebbles 
of  Nummuliies  Gizehensis  limestone,  and  where  the  dips  of  the  two 
series    of  beds   could  be  measured,  that  of  the  older  was   22°,  the 


*  See  Section  I. 
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younger  was  15°,  to  the  east.  It  thus  follows  that  as  the  dip-slope 
of  the  ridge  was  climbed,  younger  beds  were  observed  near  the  plain, 
while  at  the  top  the  older  representatives  were  found  forming  the 
scarp. 

Faulting. — About  30  kilometres  from  the  southern  end  the  beds 
are  much  broken  and  displaced  by  a  combination  of  strike  and  dip- 
faults,  by  which  the  whole  of  the  beds,  including  the  younger,  are 
broken  into  a  series  of  secondary  ridges f  and  shifted  about  4  kilometres 
to  the  west,  the  younger  beds  capping  the  ridges  in  the  vicinity  of  the 
fault.  In  addition  the  Miocene  beds  are  broken  by  a  strike-fault  on 
either  side  of  the  Wadi  Qabeliat,  by  which  a  secondary  ridge  enclo- 
sing a  plain  is  formed  to  the  east  of  the  main  escarpment. 

The  secondary  ridges  *  on  the  west  side  of  the  range,  as  has  been 
stated  previously,  have  been  formed  by  a  series  of  strike-faults,  the 
throws  of  which  have  been  determined,  that  of  the  most  easterly  is  104 
metres,  while  the  most  westerly  is  79  metres  below  it.  In  the  western 
ridge  there  are  the  remains  of  a  syncline,  with  its  axis  lying  west  of 
north  and  south  of  east,  with  dips  towards  the  centre  of  8°  and  10° 
respectively.  These  observations  prove  that  the  age  of  these  earth 
movements  in  question  is  Post-Miocene,  probably  Pliocene. 

These  Miocene  deposits  consist  mainly  of  hard,  more  or  less  crystal- 
line limestone,  unconformably  overlaid  by  the  shallow-water  represen- 
tatives which  were  noticed  in  the  plain  of  El  Qa  earlier  in  this  report. 

The  following  is  their  sequence  as  made  out  from  various  exposures  :- 

Top. 

1.  A  pecten  bed  f  containin<r  a  flat  echinid  like  Scutella,  a  few  corals 

and  a  stron<?ly  beaked  oyster.    This  ran  under  the  white,  sandy  bed 
mentioned  in  the  description  of  El  Qa. 

2.  Limestone  full  of  pect(Mis,  etc.,  Ostrea    Virleti  near  top. 

3.  Impure  limestone  in  which  pebbles  of  flint  become  very  common. 

This  contains  a  bed  of  Ostrea   Virleti, 

4.  Hard   brownish   or   grayish   limestone   containing  a   few  corals  in 

bad  preservation. 

5.  A  conglomerate  of  pebbles  of  flinty  or  nummulitic  limestone. 

On  account  of  the  scattered  nature  of  the  various  beds,  and  of  their 
never  occurring  together  in  the  same  escarpment,  it  is  extremely  diffi- 
cult to  obtain  anything  but  an  approximate  thickness  for  them,  but 


•  See  Section  I. 

t  See  list  of  foBsila  at  the  end  of  the  chapter. 
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there  are  at  least  61  metres  of  them  lying  on  the  flanks  of  the  main 
ridges  of  Araba,  and  they  are  about  488  metres  above  sea-level. 

Qabeliat. — On  the  top  of  this  escarpment  there  is  a  bed  of  these 
deposits  9  metres  thick.  This  slopes  down  towards  Wadi  FerS.n  where 
the  following  section  was  obtained : — 

Top. 

1.  Crystalline  limestone  containing    small  ecliinids  and   ii 

thin  layer  of  Ostrea   Virleti      9  metres 

2.  Limestone  with  echinid  spines     3      „ 

i,  \j\vciQ9\joiiQ  con\simmg  Heterostegina  depressa^  A^Ovh 3      „ 

4.  Limestone   containing  a    thick-shelled  oyster    like   that 

found  in  El  Araba,  and  large  pectens      3       „ 

18  metres 
The  whole  were  dipping  8°  to  the  east. 

Limestone  plateau  east  of  El  Qa. — On  this  plateau  occur  outliers  of 
Miocene  deposits  at  three  places,  i.e.,  Gebel  Asfar,  the  sides  of  Wadi 
Abura  and  Gebel  Rigma  and  Wagraf.  The  first  and  last  occupy  the 
highest  points  of  the  plateau. 

Gebel  Asfar. — This  hill,  composed  as  it  is  almost  entirely  of  Miocene 
deposits,  seems  to  have  been  deposited  in  a  syncline  formed  of  Eocene 
and  Cretaceous  rocks,  for  although  the  opposite  side  of  the  basin  is  now 
removed,  evidence  is  forthcoming  of  its  existence  higher  up  the 
Wadi  Abura.  On  the  remaining  side  it  dips  30°  to  the  north-east. 
The  following  is  the  sequence  of  these  beds  from  above : — 

Top. 

1.  Mass  of  calcareous  sandstone. 

2.  Heterostegina  bed  with  bits  of  Pecten*  etc. 

3.  Calcareous  grits  containing  coral. 

4.  An  alternation  of  sandy  and  gritty  beds  with  conglomerate. 

5.  Conglomerate  of  flints,  flinty  limestone  and  nummulitic  limestone 

pebbles. 

These  beds  dip  at  an  angle  of  5  degrees  E.  5°  S.  It  was  impos- 
sible to  measure  the  thickness  of  the  different  beds,  because  they 
formed   steep   precipices   where   well  exposed,   and  where  examined 


*  Bee  list  of  fossilB  at  end  of  chapter. 
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were  covered  with  debris.     On  the  sides  of  Wadi  Abura  deposits  of 
the  same  brown  colour  and  pebbly,  gritty  nature  also  occur. 

Gebel  el  Rvjma.  * — The  beds  here  are  again  laid  down  in  a  sharp 
syncHne  of  nummulitic  limestone,  and  consist  of  similar  sediments  to 
those  in  Gebel  Asfar.     The  following  is  the  succession : — 

Top. 

1.  Conglomerate  of  rounded  flint  pebbles,  lying  850  metres  above  the  sea. 

2.  Thick  beds  of  gritty  limestone  alternating  with  conglomerate,  and 

containing  at  the  base  corals  and  oysters. 

3.  Conglomerate  of  nummulitic  limestone  pebbles,  containing  a  thin  bed 

of  gritty  limestone  in  which  occur  pieces  of  an  echinid  (Scutella), 

These  outliers  are  evidently  the  remains  of  a  much  larger  deposit 
which  has  been  removed,  the  isolated  patches  owing  their  existence 
to  their  position.  That  they  are  older  than  the  fault  which  separates 
the  sedimentary  area  from  the  igneous  ranges  is  undoubted,  since  the 
base  of  the  deposits  at  Gebel  Asfar  has  been  let  down  below  ground 
at  the  mouth  of  Wadi  Geba. 

Wadi  Khadahid. — Near  the  mouth  of  this  wadi  the  plain  deposits 
are  seen  to  be  composed  of  marly  beds  lying  on  a  calcareous  sandstone, 
which  is  laid  on  the  edge  of  nummulitic  limestone  containing  Nummu- 
lites  Gizehensis.     The  following  is  the  sequence  from  above: — 

Top. 

1.  Marl  with  veins  of  gypsum. 

2.  Clay. 

3.  Fine  sandstone. 

4.  Gritty  calcareous  sandstone  containing  pectens. 

The  basal  beds  are  tilted  at  an  angle  of  30"  and  rest  on  those  of  the 
nummulitic  limestone,  which  dip  60°  to  the  west.  This  seems  to  prove 
that  the  earth-movements  were  later  than  these  beds,  and  it  is  very 
probable  that  when  the  fossils  from  them  and  the  patches  which  rest 
on  the  top  of  the  limestone  hills  to  the  east  be  examined,  they  will 
be  shown  to  belong  to  the  same  deposit  and  that  the  former  have 
reached  their  present  lowly  position  through  being  let  down  by  a  fault. 
In  the  gravels  which  overhe  the  marls,  igneous  boulders  occur,  they 
having  evidently  come  down  Wadi  Fer&n  at  a  later  date. 


See  Section  II. 
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Gebel  EkmL — On  the  west  side  of  the  camel-path  leading  to  Wadi 
Ferdn  there  is  a  different  series  of  beds  to  those  described  above.  The 
following  is  their  sequence  : — 

Top. 

1.  Crystalline  limestone  containing  corals  299  metres  above  the  sea. 

2.  Sandstone. 

3.  A  thin  conglomerate. 

4.  Sandstone. 

Borings  of  pholadidce  and  pieces  of  shell  like  Tridacna  are  to  be  seen 
on  the  weathered  surface.  Here  the  beds  were  dipping  from  10°  to  12° 
to  the  west. 

A  little  to  the  north  of  Gebel  Ekmi,  on  the  side  of  Wadi  Fer&n, 
these  beds,  dipping  at  15°,  rest  on  what  appears  to  be  Nubian  sand- 
stone, dipping  40°  W. : — 

Top. 

1.  A  mass  of  conglomerate  of  flints  and  pebbles  of  nummulitic  limestone. 

2.  Yellowish  marls. 

3.  Calcjireous  limestone  containing  many  oysters. 

4.  Thin  limestone  with  coral. 

5.  (?)  Nubian  sandstone. 

These  beds  extend  right  across  the  plain  to  Qabeliat,  at  the  foot  of 
which  coral-bearing  limestone  lies  on  gypsum. 

North  of  Wadi  Feran. — The  deposits  described  to  the  south  of  this 
wadi  are  evidently  conthmed  to  the  north,  and  have  their  deep-water 
representatives  in  the  large  mass  of  fairly  pure  limestone  which  forms 
the  low  platciiu  l)etween  Wadi  Withr  and  the  ridge  connecting  Grebels 
Abu  Ala([a  and  Mokateb.  This  plateau  measures  19  kilometres 
avenige  length,  and  10  kilometres  in  width.  Taking  the  exposures 
examined  on  the  side  of  Feriln  in  their  order  from  east  to  west,  the 
following  are  the  sections  seen  : — 

Wadi  Khrha. 

Top, 

I.  (^alcareous  beds  containing  Ostrea  Virleti^  Desh.,  pectens,  etc. 

1,  Sandy  limestone  full  of  Hat  eehinids  Amp/noj}e  cf.  jmlpebrata,  Pomel. 

These  rest  on  the  nummulitic  limestone  which  here  dips  at  32°  W., 
and  in  turn  pass  under  the  greenish  marly  beds  mentioned  in  the 
description  of  El  QL 
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Gebel   Withr. — In  this  section  *  upper  beds  are  present : — 

Tujf. 

1.  ('alcaroous   <^rit  and    sand   containing   corals,   casts   of    polecypoda 

and  gastropoda,  all  badly  preserved. 

2.  More  calciireous  beds  with  grit. 

3.  Greenish   marls,    reddish  at  the   base,  the  whole  deposit  lyeing  70 

to  80  metres  thick.  These  form  the  limb  of  a  syncline,  of  which  the 
previous  section  composed  the  other,  the  limestone  having  been 
removed  in  the  latter. 

In  the  Gebel  Withr  section,  gypsum  and  gypseous  marls,  which 
were  found  to  be  altered  Cretaceous  beds,  underlie  the  Miocene  deposits. 
In  the  Miocene  plateau  the  beds  are  mainly  yellowish  limestone  con- 
taining sandgrains. 

Between  Gebel  Khaded  el  Dhib  and  Withr. — Near  the  mouth  of 
Wadi  Feran,  where  a  hill  of  nummulitic  limestone  forms  its  northern 
edge,  there  is  a  "  Beach  deposit"  let  down  in  a  faulted  syncline,  which 
is  evidently  part  of  the  deposits  further  to  the  east.  It  consists  of  the 
following  beds :  — 

Top. 

1.  Conglomerate  of  limestone  pebbles. 

2.  Gravel  containing  rolled  nummulites. 

3.  Ochreous,  calcareous  grit  with  echinid  spines,  pectens,  etc.f 

4.  A  l)asal  marly  bed. 

These  beds  dip  15^  E.,  and  on  the  edge  of  the  fault  UT  W.,  while 
the  underlying  nummulite  b(*,ds  dip  30^  K. 

Returning  to  the  east  side  of  the  plateau,  after  leaving  Wadi  Feran, 
the  basal  beds  are  not  seen,  as  they  have  been  let  down  by  a  fault 
against  the  Cretaceous  marls.  This  fracture  is  continued  along  the  foot 
of  Gebel  Abu  AlaqaJ  which  next  falls  to  be  described. 

Gebel  Abu  Alaqa. — This  hill  is  com])osed  of  Nubian  sandstone  at 
the  base  with  some  Cretaceous  marls  overlying  it,  aljove  which  come 
the  Miocene  de})Osits  which  are  the  same  as  those  in  Gebel  Wagraf  and 
Asfar,  and  are  bent  up  into  a  small  syncline. 

On  the  west  side  of  the  fault  the  beds  dip  27°  W.,  while  on  the  north 
side  of  the  syncline  (whose  axis  is  east  and  west)  the  dip  is  22°  S.,  and 
on  the  opposite  side  it  is  only  5°. 


*  See  Section  II. 

t  See  list  of  fossils  at  end  of  chapter. 

X  See  Section  III. 
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Wadi  Sidri. — Passing  down  this  wadi  the  sequence  of  the  area  can 
be  fairly  well  seen  : — 

Top. 

1.  Fairly  pure  limestone  which  forms  the  main  mass  of  the  plateau. 

2.  Flint  con<i;lomerate  (subangular)  cemented  by  lime.     (This  is  pro- 

bably a  reconstructed  limestone). 

3.  Loose  sandy  and  gritty  beds. 

There  is  a  dip  of  25°  to  the  south-west  on  the  edge  of  the  area  near 
the  mouth  of  Wadi  Budra,  and  current-bedding  is  well  seen  in  the 
sandstones.  There  is  also  a  slight  dip  eastward  from  Grebel  Withr,  but 
a  more  pronounced  one  to  the  south.  There  is  evidently  a  roll  north 
and  south  towards  Wadi  Sidri  and  Fer4n. 

From  the  beds  seen  in  the  eastern  half  of  this  deposit  it  would  seem 
that  the  shore  of  the  sea  in  which  they  were  laid  down  was  not  far 
distant,  and  that  the  water  deepened  fairly  rapidly  to  the  west,  the 
conglomerates  which  are  a  conspicuous  feature  in  the  eastern  deposits 
not  being  met  with  on  the  west.  Wherever  the  base  of  the  Miocene  is 
visible  on  the  west  it  is  seen  to  rest  on  a  floor  of  gypsum  and  gypseous 
marl  which  stops  short  at  a  fault  along  Wadi  Withr,  the  latter  having 
thrown  down  the  unaltered  limestone  against  it ;  the  fracture  is  therefore 
subsequent  to  the  overlying  newer  beds. 

Seh  Baba. — To  the  north  of  this  Wadi  a  small  hill  has  yielded  Eocene 
foraminifera  of  Libyan  age,  and  this  series  has  some  things  in  common 
with  it,  although  there  are  other  features  incompatible  with  its  deter- 
mination as  Lybian,  viz.,  the  presence  in  it  of  pebbles  of  limestone 
containing  Nummulites  Gizehensis,  The  final  determination  of  its  age 
must  await  the  description  of  the  fossils  collected  from  it.  The  following 
is  the  sequence  observed  in  it: — 

Top. 

1.  ( Vystiillino  bods  with  various  fossils.  * 

2.  Limestone  with  large  oysters. 

3.  Foraminiferal  limestone. 

4.  Limestone  with  derived  flints. 

5.  Marls. 

T).  False-bedded  sandy  limestone. 
7.  (iypseous  marls  with  pectens,  (?)  er/iinolampa.%  etc. 
H.  Marls  which  weather  in  a  spheroidal  manner. 
9.  Marl  beds  with  nrypsuin. 
10.  Conglomerate  of  flints  and  pebbles  of  limestone,  among  whioh  were 
some  contiiining   NummuliteiS    Gizehensis,     Some  rolled  fossils,  ap- 
parently derived,  are  also  present. 
IL  G}T)seous  clays. 


*  See  list  of  fottllB  at  end  of  chapter. 
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This  deposit*  lies  in  a  hollow  between  Cretaceous  limestones  and 
marls.  On  the  east  it  dips  20°  west  \vhile  the  underlying  Cretaceous 
marls  are  inclined  63°  in  the  same  direction.  On  its  western  edge  the 
Cretaceous  limestone  is  almost  horizontal,  and  against  its  broken  ends 
rests  this  younger  deposit  at  an  angle  of  5°. 

Another  patch,  evidently  of  the  same  nature,  was  seen  in  a  hollow 
lying  on  Cretaceous  marls  about  2  kilometres  west  of  El  Markhft,  against 
which  the  Cretaceous  limestone  is  let  down  by  a  fault. 

Sarbtit  el  GemeL^ — This  is  the  next  place  where  beds  of  Miocene 
deposits  occur.  This  hill  occurs  on  the  north  side  of  Wadi  Hamr  in 
the  angle  formed  by  its  junction  with  AVadi  Ibn  Sakkar  and  occupies 
the  downthrow  side  of  the  main  fault  which  has  let  down  the  younger 
beds  to  the  west.  The  Miocene  beds  rest  in  a  syncline  of  Cretaceous 
limestone  dipping  at  40°  to  the  west,  but  with  a  much  smaller  angle  of 
dip  to  the  east.     The  following  is  a  section  of  the  beds  : — 

TitJK 

1.  Conglomerate  of  sub-aii^ilar   and  rounded  flint.s  cemented  by  calca- 

reous sandy  matter. 

2.  Boulder  conglomerate  of  Cretaceous  limestone  and  flint. 

3.  Limestone  and  flint  pebbles. 

4.  Beds  of  conglomerate. 

5.  Marly  limestone. 

A  few  pectens  were  obtained,  and  the  thick-shelled  oyster  which 
occurs  in  the  other  deposits  was  also  seen,  as  well  as  a  few  badly- 
preserved  corals. 

There  is  an  extension  cf  this  deposit  on  the  south  of  the  wadi,  and 
patches  also  occur  along  the  flanks  of  Gebel  Abu  Demat  as  far  as 
Wadi  Ethal,  down  the  sides  of  which  occur  some  deposits  of  the 
same  age. 

Wadi  Tayiba. — At  the  mouth  of  Wadi  TayibaJ  there  occurs  a  series 
of  tilted  beds  with  a  bed  of  andesitic  basiilt,  which  apparently  lies 
concordant  with  the  beds  above  and  below  it.  Blanckenhorn§  gives 
the  following  section  of  these  beds,  with  which  the  writer  agrees,  the 


*  See  Section  VI. 

t  See  Section  V.  Also  see  list  t)f  foesils  at  end  of  Chapter. 

X  See  Section  V.    Also  see  list  of  fossils  at  end  of  chapter. 

§  "Das  Miocau"  ;  Zeitschr.  d.  Deutsch.  geol.  Geeell.,  1901,  Heft  I,  Band  53,  S  77. 
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former    reffanlinjj   them    as  belonginjf    to  the    Lower   and    Middle 
Miocene :  — 

Tup. 

1.  Gn*rMiish,  brittio  sandstone  with  marl  and  <^psum     ...     15    metres 

2.  Flint  con^jrloniorato  with  small  fra<rmonts  of  bhiek  flint 

and  fow  rolled  numnndites,  alternating  with  greenish, 
finely-laminated,  marly  sandstone  streaked  with 
gypsum.  Shells  of  Ostrea  sp..  Ferten  cristatth-rristatus, 

and  /\  sp 20 

i\.  (ireen,  hritth*.  nodular,  marly  clay  flecked  with  man- 
ganese*         (M)       „ 

4.  Mottled  marly  sancUtone    0.5       „ 

5.  Coarse  conglomerate    0.5       „ 

r>.  Dark  melaphyre-hasalt  with  green  zeolites  passing  into 

hrown-red  tufF 10.0       „ 

7.  Black,  fiiiidy  granular  sandstone  which  appears  altered 

by  contact  with  the  basalt 

8.  Grey  sandstone     

9.  Breccia  of  reddish  and  grey  nummulitic  limestone  frag- 

ments   

Total 

Uiuler  these  Blanckenhorn  found  red  laminated 
marly  limestone  with  small  ^^limmitlites,  cf.  rariohi' 
ria^  etc 

This  the  writer  did  not  see,  and  accordingly  mapped  all  the  limestones 
l)el()W  as  belonging  to  the  Senonian. 

With  the  determination  of  the  age  of  the  l)eds  underlying  the 
l)asalt,  the  writer  (h)es  not  agree,  and  rtigards  them  as  the  extension  of 
the  ()ligocen(»  wliicli  occurs  to  the  west  of  the  Gulf  of  Suez. 

In  the  middh^  of  Wadi  Etlial  *  is  found  10  metres  of  sometimes  soft, 
som(»tim(*s  liard,  marly  sandstone  and  limestone  with  veins  of  gjrpsuni, 
whicli  dips  2S^  N.W.,  and  contains  the  follow^ing  fossils: — 

Uo1I(mI  nummulites. 

XmiK^rous  shells  of  Pevten  rnslatocosUitiis^  Sacco,  var.  yewUmi^  Blanc- 
kenhorn. 

(K<trm  sp. 

Ostrea    Virlefi.  I^esh. 

and  furtlier  on,  Finila  condifa^  Brogn. 

yrpfitnus  (franiilatiis^  Milne-Edw. 

/{((hinus  sp. 


1.2      „ 
0.5      „ 

1.0      „ 

49.3  metres 

10.0  metres 

♦  "Da^  .Miucan/'  ZeitPch  d.  DeutBch.  geol.  Oesell.,  IIMH,  Heft  1,  Band  53,  8.  77. 
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Rothpletz  also  collected  from  the  neighbourhood  of  Wadi  Ethal  and 
northwards  the  following  fossils : — 

Psammechinus  duhius,  Ag. 

Spatangus    ocellatus,  Defr.  =  Maretia  Furh/i,   Oi)|>onli.,   acconlin<r  to 

Blanckenhoni. 
Ostrea  batilltini.  May. 
Pecten  Malrirup^  Fuchs. 

To  the  west  of  Gebel  Kr^r  is  a  second  ridge,  Gebel  Gushia,  consisting 
of  a  hard  calcareous  sandstone  containing  layers  of  flint  pebbles,  and 
in  which  Ostrea  Virleti^  Desh.,  were  seen,  beneath  which  came  gypseous 
marls,  the  whole  dipping  west  3°.  Further  west,  near  the  flanks  of  the 
Uset-Haramam  Fariin  range,  are  }>eds*  forming  a  syncline,  with  a  dip 
towards  the  centre  of  12^,  and  consisting  of  the  following  raeml>ers : — 

Top,  Marly  ImmIs  with  gypsnni. 

Base,  Sandy  calcjireoiis  beds  containing  poctens  and  ostrea. 

These  beds  may  perhaps  })e  the  basal  meml)ers  of  the  Miocene,  but  it 
was  impossible  to  verify  this  as  they  were  covered  up  to  the  east,  and 
the  matter  was  further  complicated  by  thegypsumisation  of  these  rocks. 
As  this  was  the  apimrent  relationship  it  has  been  adopted,  and  the  beds 
above-mentioned  have  been  regarded  as  the  same  tis  the  gypsumised 
rocks  about  to  be  described.^ 

On  the  north  side  of  Wadi  Ghamndel  in  Gebel  Hoshera  there  occurs 
a  series  of  beds  which  are  evidently  a  continuation  of  those  of  Gebel 
Gushia.     In  this  hill  the  following  beds  were  made  out : — 

Top. 

1.  Beach    limestone   containing   nullipores,  ])ieees  of  Pevten^  and  ciists 

of  Conns,  etc. 

2.  Whitish    marly  limestone   containing  thick-shelled,  ribbed  oysters. 

{Ostrea  MrJet'u  Dt'Ai,,  and  dif/if (ill na,  =  Mir,  /t*f)////W^  Fuchs.) 

3.  Greyish  marls  with  oysters  and  gast(»ropoda. 

These  rest  unconformably  on  gypsumised  beds,  which  are  of  (  eno- 
manian  age  as  determined  by  the  fossils.  Other  two  ])atches  of  similar 
rocks  occur  to  the  north  of  this,  while  on  the  continuation  of  the  ridge 
two  more  good-sized  areas  of  these  beds  were  discovered  later.  Gebel 
Zieti  is  capped  by  the  same  beds  as  those  met  with  in  Hoshera.  In 
the  plain  of  Amara  there  occurs  an  area  of  shallow-water  deposits, 
evidently  lying  in  a  syncline  of  the  gypsum  which  here  forms  the 


•  See  Sectiun  IV. 

+  Since  writiiij^  the  above,  tlie  ostrea  found  in  these  l)edi*  hiis  Iwen  identified  sw  Oxtrea  cf.  nnduta 
which  )>oint8  to  a  higher  horizon,  viz. — ^a  [iiissage  bed  between  Miocene  and  lMi<x?ene. 
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flcx)r.     In  a  hill  near  the  north  edge  of  the  plain  and  not  far  from  the 
Suez  road  a  different  kind  of  deposit  was  met  with.   It  consisted  of  :  — 

rnp. 

1.  Limestone  riddled  with  borings  now  filled  with  calcareous  matter. 

2,  A  yellowish  sandy  limestone  containing  gypsum,  and  here  and  there 

veins  of  celostine,  while  there  also  occurred  numerous  largeshark's 
teeth,  flat  and  heart-shaped  echinids,  nearly  all  broken,  as  well  as 
numerous  small  specimens  about  the  size  of  split  peas.  Numerous 
specimens  of  pect'midae  and  echinoderm  spines  were  found, 

(ji;bei  Khaiafa.  This  deposit  rcsts  On  the  gypsum,  and  extends  away  towards  the 
sea,  towards  which  deeper  water  conditions  seem  to  have  existed,  as 
there  is  a  fairly  pure  white  limestone  in  the  series  containing  casts  of 
the  corals  which  were  seen  in  the  other  localities,  as  well  as  the  pectens. 
Further  to  the  north  this  deposit  contxiins,  in  the  uppermost  beds  seen 
in  the  plain,  numerous  thick-shelled  oysters  {Ostrea  Virleti  Desh). 

Higher  up  Wadi  Warden  another  patch  similar  to  that  at  Zieti  was 
found  capping  a  hill  of  gypsum.  Tlie  top  consisted  of  hard  Beach 
limestone  similar  to  that  on  the  west  side  of  the  Gulf  of  Suez,  in  which 
several  specimens  of  coral  occurred,  while  the  base  was  of  a  sandy  nature 
and  contained  marly  beds  in  which  a  few  oysters  were  found,  the 
whole  being  122  metres  thick.  This  was  evidently  part  of  what  was 
once  a  continuous  ridge,  but  whicli  has  been  broken  up  into  isolated 
outliers  such  as  Gebel  Khaiafa,  Zieti,  and  Hosheril.  Further  to  the 
north-east  there  is  another  patch  of  the  same  rock  also  lying  on  gypsum 
which  is  evidently  continuous  with  the  other  exposures  to  the  south. 


LIST  OF  MIOCENE  FOSSILS 
Dktkkminki)  hy  R.  B.  Newton,  Natural  History  Museum,  London. 


Wadi  Amaira  and  Gebel  Amau^a. 

Carvharodon  megalodoii^  Agass. 
Ostrea    Virleti^  Desli. 
Pecfen  cnstahts^  Bronn. 
Pecten  revohitus^  Mich. 
Pecten  scabrellus.  Lam. 
Pecten  cf.  opercvhiris. 
Pecten  Barroni,  n.  sp.  Blanck. 
Pecfen  Schweiiifurt/ii,  Blanck. 
Schizaster  sp. 
Schizaster  cf.  Purkinsoni, 
Chjpeaster  suhplncunarius,  Fiichs' 
Echinocyamus  c£.  Sttiden^  Sism. 
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Gebel  Zieti. 

Lucina  sp.  aflF.  incrassata^  Dab. 

Lucina  div.  sp. 

Lucina  columbella^  Lam. 

Corbula  sp. 

Area  sp. 

Cardium  sp. 

Corbula  revohUa^  Brocch. 

Lithodomus  n.  sp.  ? 

TAthodomus  (Botula)  of.  dnnamomea^  Lam. 

Ci/prcpa  sp. 

Natica  redempta^  Mich. 

Symphyllia  sp. 

Gebel  Hoshera. 

Carcharodon  megalodon^  Ag. 
Ostrea  digitalina  var.  Rohlfsiy  Fuchs. 
Ostrea  sp. 
Ostrea  Virleti,  Desh. 

Seh  Baba  and  Wadi  Legam. 

Ostrea  digitalina^  Eichw. 

Pecten  cristatocostatus^  Sacco. 

Gigantopeden  latissimuSy  Brocch. 

Pecten  sp. 

Pecten  cristatuSy  Bronn. 

Serpula  spiruhpa^  Lam.,  (derived  from  Eocene). 

C(jplopleunis  ? 

Gebel  Sarbut  el  Gemal. 

Ostrea  sp. 

Pecten  Zizinicc,  Blanck. 
Pecten  revolutuSj  Mich. 
Pecten  sp. 

Gebel  Withr. 

Ostrea  Virletij  Desh. 
Pecten  Ziziniie,  Blanck. 
Pecten  suh-Malvimv,  Blanck. 
Ecliinolampas  amplus,  Fuchs. 

Gebel  Khaddd  el  Dbib. 

Ostrea  cf.  undata, 

Pecten  sp. 

Pecten  Kochi,  Loc.={Pecten  Fraasij  Fuchs). 

Pecten  sub-Malvime,  Blanck. 

Pecten  Josslingi  ?  G.  B.  Sow. 

Pecten  scabrellus  ?  Brocch. 

Spines  of  Cidaris  Avenionensis,  Desm. 

Cellepora  sp. 
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North  side  of  Wadi  Fer&n. 

Ostrea  digitalina  var.  Bohlfn,  Fuchs. 

Ostrea  Virleti,  Desh. 

Fecten  Zizinice,  Blanck. 

Pectvnct/lus  sp. 

Ltmna  sp.  (of  the  ^oup  of  L.  Tifirina,  L.K 

Luciiia  sp. 

Naticn  sp. 

Amphiope  of.  jxilpehrata,  Poiiiol. 

Sympkyllia  ?  Cast. 

Heliastrtva  ? 

Orbicella  sp. 

South  side  of  Wadi  Feran, 

(hfrea  frondosa,  Sorres,  var.  canduta,  Miinst. 

Ostrea  Vtrlefij  Desh. 

Pert  en  cf.  Beiidanti,  Bast:  not  P.  Ziziniw,  of  Blanck 

Pecten  rerolutus,  Mich. 

Pecten  suly-Malvimv,  Bhmck. 

Solenastrwa  tvronensis,  Mich. 

Operculina  vomplanata.  Bast. 

Litliothiimnium  sp. 

Gebel  el  Rigxna  and  Wagraf . 

Ostrea  Virleti,  Desh. 
Solenastraa  turonevsis,  Mich^ 

Gebel  el  Araba  and  Qabeliat. 

Ostrea  dufitalina^  var.  RoldjVt^  Fuchs. 

Ostrea  Mrleti,  Desh. 

Ostrea  sp. 

Pecten  rerolutus,  Mich. 

Pecten  Zizinia'^  Blanck. 

Pecten  cf.  ZitteJu  M.E. 

Pecten  (fl  aria  marts,  Diih.,  var.  lonffolaevis^  Sacco. 

Pecten  snlf-Afahin/r,  Blanck. 

Pecten  crisfatocosfatus^  8acco,  var.  Xewtonu  Blanck. 

Spondi/lus,  sp. 

Corhis  sp. 

Cellepora  cf.  palmafa,  Mich. 

Solenastrcaa  turonensis,  Mich. 

Heiiastrtea  sp.  nov  ? 

Orbicella  Schwetnfnrthi,  Felix  sp. 

Wadi  Khadahid. 

Pecten  crhtatocostatits,  Sacco,  var.  JVeictoni,  Blanck. 
Pecten  sfdnMah-ina;  Blanck. 
Pecten  Zizinia\  Blanck  fragments. 
J*ecten  KochL  Loc. 
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Wadi  Geba  and  Grebel  Aafar. 

Ostrea  digit alina^  var.  Rohlfsi^  Fuchs. 
Orhicella  Schweinfurthi^  Felix  sp. 
Operculina  camplanata,  Bast. 

Limestone  north-east  of  El  Tor. 

Glydmeris  pilosus^  Linn. 
Glycimeris^  probably  sp.  nov. 
Vohella  BroccM,  M.  Eymar. 
Ostrea  Virleti,  Desh.  (S.  E.  of  Gebele). 
Pecten  cf.  opercularis,  Linn. 
Diplodonta  cf.  rotundata^  Montagu. 
Divaricella  cf.  omata,  Agass. 
Tellina  sp. 

Callista  erycina^  Linn. 
Papillicardium  papillosum^  Poli. 
Solecurtus  cf .  strigilatus^  Linn. 
Kuplus  (Septaria)  cf.  arenana^  Lam. 
Solenastrwa  turonensis^  Mich. 
Heliastrcea  sp. 


Section  III.— EOCENE. 

This  formation  has  perhaps  been  less  noticed  by  previous  visitors 
to  the  Peninsula  of  Sinai  than  the  Cretaceous,  many  of  the  rocks  put 
down  to  the  latter  belonging  in  reality  to  it.  Thus,  in  the  map  published 
by  the  Ordnance  Survey  of  Sinai  the  southern  part  of  the  area  is  repre- 
sented with  fair  correctness  but  in  the  northern  })art  much  that  is 
Eocene  is  not  shown.  Similarly  in  Hull's  map  published  with  his 
memoir  on  Western  Palestine,  the  whole  of  the  southern  part  is  shown 
as  Eocene,  whereas  the  main  rock  there  is  Cretaceous.  Walther's  map 
is  on  the  whole  the  most  correct  published  although  he  appears  to  be 
mistaken  in  putting  as  Eocene  an  area  of  Newer  Tertiaries  on  the 
north  of  Wadi  FerS.n.  Fourtau  *  recognised  no  nummulitic  rocks 
until  the  Wadi  Feran  is  reached,  and  his  description  of  this  area  is 
largely  based  on  that  of  Walther. 

(a)   Upper  or  Bartonian. 

In  the  following  account,  it  is  endeavoured  to  divide  this  formation 
as  far  as  possible,  in  the  absence  of  fossil  determinations  for  all  the 

♦  Op.  cit. 
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areas,  into  Upper,  Middle,  and  Lower  Eocene.  Beginning  with  the 
Upper  first,  this  division,  as  far  as  is  at  present  known,  occurs  only  in 
Gebei  Abiad.  patches  Capping  the  range  known  as  Gebel  Abiad,  lying  to  the  north 
of  Wadi  Abu  Qfida.  On  the  point  overlooking  this  wadi  there  were 
the  following  beds : — 

Top. 

1.  Calcareous  beds  with  hard  layers  in  thorn  ;  the  softer  laminae  contain 

mimmulites  and  other  foraminifera 

2.  Nodular  beds  containing  derived  nummulites. 

3.  Whitish  limestone  containing  nodules  of  numinulitic  rock,  as  well  as 

Opereulina,  etc.,  thickness  15  metres. 

This  lay  unconformably  on  the  Gryphiua  limestone  of  the  Cretaceous. 
This  deposit  dips  about  5°  to  the  S.  W.  In  another  point  of  this  range 
the  white  limestone  bulked  larger  than  in  the  first,  but  it  also  contained 
the  rounded  pebbles  of  nummulitic  limestone  and  its  thickness  was 
about  90  metres,  the  same  bed  underlying  it  as  in  the  first,  while  its 
dip  was  5"  N.E.  To  the  east  this  bed  lies  against  and  upon  the  Cre- 
taceous marl,  and  is  faulted  down  against  the  Nubian  sandstone  at  the 
foot  of  Gebel  el  Ti.  Further  north  near  the  extreme  end  of  Gebel 
Abiad  at  the  head  of  Wadi  Abiad  (northern  drainage  of  that  name)  the 
thickness  of  this  deposit  was  found  to  be  116  metres  ;  but  the  floor 
on  which  this  deposit  has  been  laid  down  is  evidently  very  uneven, 
for,  sometimes  only  30  metres  are  seen,  and  in  the  case  of  the  wadi 
close  to  the  hill  where  the  greatest  thickness  was  found,  only  half  that 
thickness  was  obtained.  In  Wadi  Abiad  the  junction  between 
this  deposit  and  the  underlying  rock  is  very  marked.  The  lowest  bed 
consisted  of  rounded  blocks  of  hard  nummulitic  limestone  about  the 
size  of  a  man's  head,  with  little  or  no  matrix  between,  let  into  jxxjkets 
like  "potholes".  The  underlying  bed  contains  nummulites,  the  Creta- 
ceous bed  having  disappeared.  In  the  hill  where  the  greatest  thickness 
was  found,  a  bed  full  of  blocks  of  foraminiferal  limestone  with  a  matrix 
of  soft  limestone  was  also  seen. 

From  specimens  from  this  area  sent  for  determination  to  the  Natural 
History  Museum,  London,  Chapman  *  has  recognised  the  following 
foraminifera : — 

Glohujerina  huUoides^  d'Orb. 

Operrulina  complanata^  (Def.)  var.  disvoidea^  Schwager, 

Nnmmxdites  plamdata^  Lam. 

do.         vanolaria^  Lam. 
Orlnioides  dispansa^  Sowerby. 


♦  Oeol.  Mafj.  Dec.  IV.  Vol.  Vll,  1*.HK),  pp.  308-3ir),and  307-37H. 
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From  these  Chapman  concludes  that  this  deposit  belongs  to  the 
fiartonian  or  Upper  Eocene.  Blanckenhorn  *  has  criticised  this 
adversely  and  refers  the  deposit  to  the  Miocene,  but  the  writer  is 
unable  to  agree  with  him  in  this  view,  as  the  field  evidence  is  all  in  favour 
of  its  being  Upper  Eocene,  the  strong  unconformity  representing  the 
break  between  the  Middle  division  and  this. 

The  strongest  argument  in  favour  of  the  present  determination  lies 
in  the  absence  of  pectens,  echinids,  and  ostrea,  all  of  which  are 
present  in  abundance  in  the  other  undoubted  Miocene  deposits  met 
with  in  this  area.  This  point  was  kept  in  mind  by  the  writer  while 
examining  the  beds,  and  a  careful  search  was  made  for  other  fossils 
with  negative  results. 

(b)   Middle  or  Earisian. 

Coming  now  to  the  Middle  Eocene,  it  forms  the  cliff  of  Gebel  el  Ti 
from  where  it  bends  away  eastward  opposite  Suez,  through  Gebel  Raha, 
Sudr,  and  Sin  Bisher,  a  little  south  of  which  it  descends  into  the  plain 
running  as  far  south  as  Gebel  Abiad  where  it  passes  under  the  Bartonian  ; 
it  emerges  again  further  west  and  forms  Gebel  Um  Adam  and  Sand^fa, 
its  southern  limit  being  almost  on  Wadi  Gharandel.  It  contains 
Nummulites  Gizehensis  in  the  cliffs  of  Gebel  Raha,  while  further  south 
it  is  full  of  smaller  nummulites  and  small  foraminifera.  No  pelecypoda 
were  seen  at  any  point  where  it  was  examined,  it  being  in  general,  a 
white  chalky  limestone. 

The  next  place  where  these  beds  occur  is  in  the  range  of  Hamm&m  Oebei 
Fariin  and  Uset,  |  where  there  is  a  great  thickness  of  nummulitic  rocks,  PaiS^^d 
containing  similar   foraminifera  to  those  found  in  Gebel  Krer.     This  ^*®*' 
range  presents  a  steep  escarpment  to  the  sea,  the  dip  at  this  point  being 
practically  nil,  but  when  examined  a  little  further  to  the  east  it  is 
inclined  at  an  angle  of  10°  thus  showing  that  there  is  here  a  broken 
saddle  the  western  limb  of  which  has  sunk  under  the  sea.    In  this  range 
the  boundary  between  the  Eocene  and  Cretaceous  rocks  has  not  been 
seen  to  the  south  but  it  undoubtedly  occurs  near  the  walls  of  Wadi 
Ethal.     On  the  east  of   the  sedimentary  area  and  dipping  west  at 
angles  varying  between  8°  and   30°  occurs  another  patch  of  Eocene 
rocks  forming  the  range  of  Gebel  Kr6r.  f  In  this  range  the  Eocene  has  Gebel  Krdr. 
been  thrown  down  to  the  east  against  the  Cretaceous  marls,  while  a 


•  Zeitach.  d.  Deutsch.  Oeol.  Gesell.,  1900,  pp.  417-418,  1901,  pp.  75-79. 
t  See  Section  IV. 


Ridge  between 
Gebel  Abu 
Ala4|a  and 
Mokateb. 


Wadi 
KhadAhid. 


—  126  — 

duplicate  ridge  of  the  former  is  formed  further  west  Further  to  the 
north,  although  the  fault  is  continued,  the  throw  is  not  sufficient  to 
expose  the  marls  and  the  two  ridges  become  one.  In  this  ridge  is  a 
series  of  limestones  crowded  with  foraminifera,  samples  of  which  have 
been  examined  by  Chapman  *  who  recognises  the  following  genera  and 
species  of  foraminifera: — 

Bolivina  punctata  ?  d'Orb. 
Globigerina  bullaides^  d'Orb, 

do.         ronglobata^  Brady. 

do.        cretacea  ?  d'Orb. 
Discorbina  rugosa^  d'Orb. 

do.        glohidaris^  d'Orb. 
Rotalia  calcaliformis^  Schwager. 
Summulites  subdiscorhina^  De  la  Harpe. 
Nummulites  curvispira^  Mem^ghini. 

do.         Gizehenzis^  Ehr.,  var.  Pachm^  De  la  Harpe. 
Orhitoides  dispansa.  Sow. 

do.        ephippium^  (Scblotheim). 

do.        papyracea^  Boubee. 

From  specimens  collected  underneath  this  horizon  it  was  found  that 
this  ridge  was  composed  of  both  Middle  and  Lower  Eocene.  For  the 
general  relations  of  the  beds  in  this  area  see  Section  IV.  After  this 
locality  no  more  Middle  Eocene  is  found  until  the  ridge  between  Gebel 
Abu  Alaqa  and  Gebel  Mokateb  is  reached  where  a  rock  crowded  with 
N.  Gizehensis  and  a  smaller  species  is  found  underlying  the  Miocene 
deposits.  This  overlies  the  Cretaceous  and  sweeping  round  its  flank 
crosses  Wadi  Feran  and  extends  down  as  far  as  Wadi  EhadS,hid, 
being  inclined  at  angles  varying  between  32^,  60^,  and  80^.  At  Wadi 
Khadahid  this  bed  contained  numerous  oysters  and  echinoderms,  while 
at  the  base  of  the  limestone  were  several  fish-teeth.  In  a  sample  from 
this  place  Chapman*  has  recognised  the  following  foraminifera : — 

Truncatulina  umb<mi/era^  Scliwatrer, 
^'ummulites  gizehensis^  var.  Pac/toi,  De  la  Hari>e. 

do.         curvispira,  Mencurhini. 

do.         Barrofii,  sp.  no  v.,  (Cbapiiiaii). 

do.         Ramondi  ?  Defranco. 


Gebel  El 
Rigma. 


At  the  top  of  Gebel  el  Rigniat  these  beds  are  found  underlying  the 
Miocene  Deposit.     They  have  been  let  down  by  a  fault  against  the 


♦  Loo.  cit. 

t  See  Sei-tion.  II. 
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Cretaceous  marls.  To  the  east  o£  this  beyond  the  cliff,  the  Eocene  beds 
have  again  been  let  down  by  a  fault  against  the  Gryphcea  bed  of  the 
Cretaceous,  and  are  inclined  towards  the  cliff  at  an  angle  of  30^.  The 
beds  at  this  place  are  full  of  echinoderms  and  oysters  ;  of  the  latter  the 
following  have  been  determined  : 

Ostrea  rarilamella^  Desh. 

Ostrea  Clot-Beyi. 

Ostrea  Fraasij  M.E.  =  0.  eleganSj  var.  exogyroidesy  Oppenh. 

To  the  south-east  of  this  point  these  beds  form  the  surface  of  the 
plateau  resting  against  the  gneiss  and  igneous  rocks  of  the  Central 
range ;  their  characters  are  very  constant  all  through  except  that  here 
they  contain  thin  beds  of  nodular  limestone.  Where  this  area  was 
examined  it  was  dipping  at  30^  to  the  east.  Further  west,  near  the 
mouth  of  Wadi  Thaghadi,  nummulitic  limestone  occurs  on  the  top  of 
the  plateau  overlooking  this  valley  and  faulted  down  against  the  Nubian 
sandstone.  It  also  caps  the  hill  on  the  east  side  of  Wadi  Abura,  and 
underlies  the  Miocene  deposits  near  its  mouth.  In  Gebel  Asfar  this 
bed  likewise  underlies  the  Miocene  deposits  on  one  side  at  least, 
dipping  steeply  under  them  and  apparently  forming  a  sharp  fold 
by  which  the  older  beds  are  made  to  appear  on  the  east.  It  also  appears 
in  Gebel  Safariat  where  it  is  dipping  steeply  at  55°  towards  the  hills,  oebei  Safanat. 
(A  section  is  given  in  the  chapter  on  the  Cretaceous,  p.  134,  in  which  the 
various  beds  of  this  formation  are  shewn).  These  beds  are  full  of  large 
nummulites,  oysters,  and  the  gasteropod  Thersitea  while  a  few  corals 
were  also  found.  *  Amongst  the  large  nummulites  Chapman  |  recognised 
the  following  species. 

Nummulites  gizehensisy  (Forskal),  var.  Ehrenhergi,  De  la  Harpo. 
„  „  var.  Lyelli,  d'Archiac  and  Haiin. 

„  „  var.  Pachoi,  De  la  Harpe. 

On  the  west  side  of  the  sedimentary  area  near  the  sea-coast  at  the  oebei  KhadM 
mouth  of  Wadi  Ferftn  is  a  small  hiU  called  Kbad^d  el  Dhib  where  this  ^^  ^*'*^' 
rock  occurs.     It  is  the  same  as  is  met  with  on  the  east,  and  has  been 
thrown  down  by  a  fault  hading  west,  the  beds  themselves  dipping 
west  at  30°.     Along  the  shore  side  of  Qabeliat  a  small  patch  of  this  rock 
has  been  thrown  down  against  the  Cretaceous  marls. 

*  See  list  of  fossils  at  end  of  chapter, 
t  Loo.  oit. 
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GebeieiAraba.  In  Gebd  el  Antba,  however,  this  bed  is  continuous  for  a  long  way 
under  the  Miocene  deposits.  In  Wadi  Qabeli&t,  where  the  Miocene 
deposits  have  been  faulted,  the  nummulitic  bed  is  found  immediately 
underneath.  Higher  up  the  cliff  this  bed  is  again  found  forming  a 
small  platform  at  the  foot  of  the  next  patch  of  Newer  Tertiaries  which 
is  faulted  down  from  the  main  cliff.  It  also  occurs  in  the  main  cliff 
in  the  same  position  as  in  the  others.  (For  the  general  relations  of  these 
beds  see  Section  I.)  Here  the  dip  was  about  22°  while  that  of  the  over- 
lying Miocene  was  12°.  The  nummulitic  bed  does  not  extend  the 
whole  length  of  the  ridge  of  El  Araba,  as  it  was  absent  about  22 
kilometres  further  south.  Between  it  and  the  overlying  deposit  there 
is  a  bed  of  conglomerate  composed  of  pebbles  of  nummulitic  limestone. 


(c)  Lower  Eocene. 

There  now  remains  to  be  described  the  occurrences  of  the  Lower 
Eocene  or  Libyan  series.  There  are  only  three  known  places  where  it 
occurs  at  present,  viz.  Gebel  Krer,  *  a  small  hill  at  the  confluence  of 
Wadis  Baba  and  Shell&l,  and  in  Gebel  Safariat.  In  the  first  of  these 
places  these  beds  occur  between  the  Middle  Eocene  and  the  Cretaceous. 
In  a  specimen  from  this  place  Chapman  "j*  recognised  the  following 
foraminifera : — 

Miliolina  circularise  Bom. 
Alveolina  boscii,  Defr. 

„        decipiens,  Schwager. 
Bigenerina  (?)  nodosaria^  d'Orb. 
Glohigenna  Cretacea  ?  d'Orb. 

Operculina  complaiiata.  Defr.  var.  canalinilata^  d'Arch. 
Nummulites  Guettardi^  d'Arch.  and  Hainie,  var.  antiqua,  Do  1 1  Harpe. 
Orhitoides  dispansa^  Sow. 

„        papyracea^  Boubee. 

Gebel  Krdr.  From  these  he  concluded  that  these  beds  were  of  Libyan  age.     In 

the  cliff  of  Krer  the  thickness  of  Eocene  limestone  is  at  least  104  metres, 
but  how  much  is  Middle  and  what  is  Lower  Eocene  it  is  impossible  to 
say  without  a  careful  examination.  It  is  however  certain  that  the 
Libyan  beds  form  the  smaller  part  of  the  cliff. 


*  See  Section  IV. 
t  Loc.  cit. 
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At  the  junction  of  Wadis  Shell&l  and  Baba,  these  beds  form  a  small  Junction  of 
hill  of  which  the  following  is  a  section: —  and  sheiwi. 

Top. 

1.  Crystalline  limestone  with  a  l)ed  of  toraminifera  at  its  base. 

2.  Gypseous  marls   containing  7>^rf^w^   and   Echinolamjjas,  as  well  as 

layers  of  flints  fr9m  the  Cretaceous. 

3.  Beds  of  rounded  and  angular  flints,  lying  unconformably  on  the 

Cretaceous. 

In  this  rock  Chapman  *  recognised  these  fossils  : — 

lextularia  agghttimins,  d'Orb. 

Operculina  complanata,  (Defr),  var.  canalindata^  d'Arch. 

NummuUtes  RamoruU,  Defr. 

It  is  not  known  at  present  whether  this  one  little  hill  is  the  whole 
of  the  Lower  Eocene  in  this  area,  as  the  specimens  from  it  are  not  yet 
determined. 

One  striking  difference  between  the  eastern  and  western  shores  of 
the  Gulf  of  Suez  is  the  absence  of  the  Esna  shales  and  the  flinty 
limestone  series  so  common  on  the  Egyptian  side.  In  no  place  have 
they  been  met  with,  and  it  would  apear  that  w^hile  they  were  being 
deposited  to  the  west,  Sinai  was  a  land  surface  undergoing  denudation 
and  degradation,  the  upper  part  of  the  Cretaceous  being  removed  prior 
to  the  deposition  of  the  Lower  Eocene.  In  the  northern  half  of  the 
peninsula,  denudation  has  been  much  more  active,  the  whole  of  the 
Upper  Cretaceous  or  Danian  being  absent,  and  nearly  the  whole  of  the 
400  metres  of  the  Senonian  having  likewise  been  carried  away.  From 
the  general  appearance  of  the  rocks  it  would  seem  as  though  T:here  had 
been  a  rapid  subsidence,  and  the  lower  rocks  were  deposited  in  deep 
water,  that  after  the  Lower  and  Middle  representatives  had  been  laid 
down  an  elevation  took  place,  (the  most  of  the  land  having  previously 
sunk  beneath  the  sea  as  evidenced  by  the  presence  everywhere  of 
Middle  Eocene)  during  which  there  was  a  certain  amount  of  denudation 
by  which  the  unconformity  seen  in  Gebel  and  Wadi  Abiad  was  pro- 
duced, while  later  a  second  subsidence  took  place  to  allow  of  the  depo- 
sition of  the  Upper  Eocene  or  Bartonian,  the  lower  rocks  being  exposed 
so  as  to  undergo  degradation  and  furnish  the  pebbles  and  boulders  seen 
in  that  deposit.  Overlap  must  also  have  taken  place  as  Bartonian  beds 
are  found  on  Cretaceous  marls. 

♦  Loo.  Cit. 
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EOCENE  FOSSILS 
Determined  by  R.  B.  Newton,  Natural  History  Museum,  London. 


Gebel  Safariat. 

Odantaspis  macrotus^  Agass.    (Suessonian). 

Tvrritella  Boghosi^  Oossmann  (        „        ). 

Thersitea  gracilis^  Coq.  (         „        ). 

Tliersitea^  sp.  nov. 

Tectus^  cf.  omatus^  Lam. 

Scaphander  sp. 

Ostrea  Fraasi^  M.E.  =  0,  elegans  var  exogyroides^  Oppenheim. 

Carolia  placunouies,  (^autraine. 

Meretrix  «p. 

Callista  suberycinoides^  Desh. 

Echinolampas  Crameri,  Loriol. 

Heliastraea  sp. 

Astrocosnia. 

Oebel  el  Rigma  and  Wagraf. 

Ostrea  rarilamella,  Desh. 

do.     Clot'Beyi. 
Ostrea  Fraasi,  M.E.  =  0.  elegans  var.  exogyrmdes^   Oppenh. 

Oebel  el  Araba. 

Ostrea  rarilamella,  Doshayes. 
Carolia  plantnoides^  Cautraine. 
Sporulylus  Et/yptiacus,  It.B.  Newton. 
Meretrix  sp. 

Wadi  BJiadahid. 

Ostrea  sp. 
do,    Reili,  Fraas ;  associated  with  N. 
Gizeliensis  and  N.  curvispira. 
Ostrea  Fraasiy  M.E.  =  0.  elegans  var.  exogyroides  (Oppenheim). 

Wadi  Abu  Qada. 

Ostrea  sp. 

do,     Fraasi,  M,U.  =  0.  ele<;ans  var.  exo(jyroides,  Oppenheim. 
FUeatula  polymorpha^  Bellardi. 
Spondyliis  1 
Bryozoa, 
Lint/iia  (basal  fra^^ment). 

Gebel  Um  Adam. 

Conociypeus  conoideus,  Lam. 
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Section  IV.— THE  CRETACEOUS  LIMESTONE  AND  SHALES. 

These  rocks  occur  all  over  the  western  side  of  Sinai  from  Gebel 
Saidna  Musa  on  the  south  to  Wadi  Bagha  on  the  north.  They  have 
been  described  more  or  less  completely  and  with  varying  degrees  of 
exactness  by  various  writers.  In  1866  the  Rev.  F.W.  Holland,  who 
was  afterwards  attached  to  the  Ordnance  Survey  party  deputed  to  make 
a  survey  of  the  country,  with  a  view  to  elucidate  some  doubtful  points 
in  the  journeying  of  the  Israelites,  visited  the  main  areas  and  published 
a  map  geologically  coloured  shewing  the  boundaries  of  the  different 
formations,  but  on  account  of  the  large  area  attempted  in  the  time  and 
the  inability  to  visit  sufficient  points  in  order  to  fix  boundaries  he  went 
widely  from  the  mark  in  several  places. 

Bauerman  *  in  1868  visited  the  district  between  Suez  and  the  lower 
part  of  Wadi  Fentn.  His  object  apparently  was  to  examine  the  old 
mining  centres  there ;  but  he  formed  a  very  correct  idea  of  the  various 
formations  in  this  district,  much  more  so  than  some  of  the  more  recent 
observers. 

From  the  hill  at  Naqb  el  Budra  he  obtained  the  following  fossils 
which  were  named  by  the  late  P.M.  Duncan,  F.K.S.: 

Epiaster  distinctus^  Agass. 
„         tumidus,  De.sor. 
Periaster  ohlon/jus^  d'Orb, 
Hemiaster  Cenomanensis^  Cotteau. 
Physosoma  J)elamarrei,  Desor. 
Plicatula  Foumeli,  H.  Coquand. 
Pecten  asper^  Lamb. 
Neitliia  aljnna^  (rOrb. 

„       tricostata^  Bayle  sp. 
E.v()4fyra  plicata^  Goldfuss. 
Ostrea  Auressensis,  H.  Coquand. 

„  „  var.  major.  Duncan. 

t   Ecikji/ra  Ocenve<ji,  Buch. 
Ostrea  curvirostris,  Nielsou. 
RadioUtes  sp. 

From  Wadi  Feran  he  obtiiined  the  following  fossils. 

Hemiaster  Cenomanensis,  Cotteau. 
Ostrea  Auressensis^  H.  Coquand. 


♦  Op.  cit. 

t  Thia  18  probably  Eaogyra   Olinjjonensis,  ai  £,  Orerwegi  is  not  known  below  the  Danian. 
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From  Grebel  el  Ti  the  following  were  collected. 

THscoidea  subuculus^  Klein. 
„        Forgemolli^  H.  Coquand. 
Periaster  oblongus^  d'Orb. 
Hemiaster  Cenomanensis,  Cotteau. 
Pseudodiademu  variolarOy  Brogn.  sp. 
Exogyra  plicata^  Goldf uss. 
Ostrea  Auressensis,  H.  Coquand. 
*  Exogyra  Overwegij  Buch. 

From  these  fossils  and  a  study  of  those  previously  collected  by  the 
Rev.  F.  W.  Holland,  Duncan  came  to  the  conclusion  that  the  most  of 
the  Cretaceous  rocks  belonged  to  the  Cenomanian,  but  that  there  was 
also  evidence  to  support  the  assertion  that  the  Turonian  as  well  as 
the  Cenomanian  was  present.  .  He  based  this  view  on  the  reported 
presence  of  Hippurites  in  the  El  Ti  section  examined  by  Dr.  Le  Neve 
Foster,  and  also  the  finding  of  some  of  these  in  Wadi  Budra  by 
Bauerman. 

These  Hippurites  are  however  found  too  low  in  the  series,  as  the 
writer  has  found  the  bed  underlying  others  containing  Cenomanian 
fossils.  The  Hippurites  are  in  reality  SphaeruliteSj  which  occur  in  the 
Cenomanian. 

In  1869  the  Report  of  the  Ordnance  Survey  of  Sinai  was  published. 
This  contains  a  chapter  on  the  Geology  of  the  Peninsula  by  the  Rev. 
F.  W.  Holland,f  to  which  is  appended  a  list  of  fossils  collected  by  the 
author,  the  Survey  Officers,  and  others  added  on  the  authority  of  J. 
Salter.  The  fossils  collected  by  the  Survey  are  marked  (*)  those  by  the 
Rev.  F.W.  Holland  (H)  and  those  added  by  Salter  (S).  They  are 
arranged  by  localities. 

1.  Gebel  and  Wadi  Mokateb. 

*  Stromlms  cf.  mermeti,  Coq. 

*  Turritellusi^ 

*  Astarte  pumica^  Ooq. 

*  „         ohrutfis,  Conrad. 

*  „         subvordata^  ( -onnid. 

*  Cardita  sp. 

*  Isocardia  orient idu%  Conrad  sp. 

*  „         ^equali%  ('Onrad  sp. 

*  La\n(jnon  Baylei^  Coq. 

*  PUcatula  Foumelij  Co<i. 


♦  This  is  prolwibly  Kjclgi/m  OlhijwneTUtiif,  uh  K  Orenvegl  is  not  known  below  the  Danian . 
t  "Ordnance  Survey  of  the  Peninsula  of  Sinai;'  1869,  Ft,  I. 
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*  Ostrea  mermetu 

*  „      plicata  Goldf.  (=0.  Overwegi,  Coq.,  0.  Boussingaulii 

Conrad). 

*  „      Dellatreij  Coq. 

*  Ostrea  si/pJuuc,  Coq. 

*  Epiaster  tumiduSj  Desor. 

*  „         minimus, 

(H)  Hemiaster  gracilis, 

(H)  Holectypus  excisusj  Desor. 

*  (H)  Heterodiadema  libycum,  Desor. 

*  Nudeolites  similis^  Desor. 
(H)  Periaster  elatus^  d'Orb. 

2.  Naqb  Budra. 

*  Area  Tevestfiensis?  (^oq. 

*  Astarte  Fatma  ?  ( ^ocj. 

Gabw?  Goii, 

*  (S)  Pecien  asper,  Lamk. 
(S)         „      alpirui,  d'Orb. 
(S)         „       tricostata^  Coq. 

*  Ostrea  plicata^  Goldf. 

*  „         nirrirostrisy  Nil. 

(H)  (S)  Epiaster  distinctus,  d*Orb. 
(S)  Periaster  ohliyiujus^  d'Orb. 

*  Physosoma  Delamarrei^  Desor. 
(H)  P seudtxliadema  Rupelli, 

(S)  „  variolare^  Brongn. 

3.  Other  Localities. 

*  Turritella  Tenouklensis^  (/0<i.  Wadi  Sadur. 

*  (S)  Pecten  asper^  Lamk.  Gebel  Abu  Ala(|a. 

*  „       Afarrotianvs,  d'Orb.  Wadi  Sadur. 

*  „       ohrutiis,  Conrad. 

*  Protocardium  HiUamim^  Sow. 

*  Ostrea  dentata,  ('onrad  (=0.  Atiressensis  Coq.)  W.  Feran. 

*  „       Afi?rm^^i,  ( -oq.  W^adi  Sbelliil. 

*  „       Dellatrei,  Goi\,  Wadi  Shtdliil. 

*  „       ForgemoUi,  Coq.  Wadi  Feran. 

*  „      vesicularisj  Goldf.  Gebel  Bishor. 

*  „      flubelliformisj  Nills.  Wadi  Wardan. 

*  „      co^a^a^  Say.  Wadi  Fenin. 
(S)  Discoidea  subuctdus,l^\em.  El  Ti. 
(S)  „        Forgemolli,  Coq.  El  Ti. 
(S)  Hemiaster  Cenomanensis^  El  Ti. 
(S)  Periaster  oblongus,  d'Orb.  El  Ti. 
(S)  Pseudodiadema  variolare,  Brongn. 
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In  these  lists  of  fossils  nearly  all  the  evidence  f)oints  to  the  age  of 
the  Cretaceous  beds  being  Cenomanian.  The  occurrence  of  Ostrea 
vesirularisj  Goldf.,  suggests  the  presence  of  Senonian  beds  in  the 
locality  where  it  was  found.  It  will  be  seen  however  from  the  subse- 
quent pages  that  this  locality  is  not  a  solitary  instance,  this  fossil 
having  been  noted  in  several  other  places  all  over  the  district. 

Following  this  observer  came  Hull  *  in  1883  who,  however,  only 
visited  the  upper  part  of  the  sedimentary  area,  but  in  the  map  which 
he  publishes  he  parpetuates  the  errors  of  the  previous  observers  having 
compiled  its  southern  portion  from  the  already  existing  sheets. 

In  1888  Waltherf  published  an  account  of  a  journey  in  Western 
Sinai  in  which,  although  his  time  was  mainly  devoted  to  unravelling 
the  history  of  the  coral  reefs  past  and  present,  he  gives  a  general  account 
of  the  country  through  which  he  |)assed.  Where  he  has  actually 
examined  the  rocks  he  does  not  go  far  from  the  mark  except  in  some 
})articulars,  e.g.  in  shewing  a  large  area  of  Miocene  as  nummulitic  lime- 
stone, and  his  interpretation  of  the  structure  of  QS,  plain  and  the  ranges 
on  either  side. 

In  181)8,  the  year  in  which  the  work  embodied  in  this  reix)rt  was 
done,  Fourtau  J  published  a  series  of  papers  describing  the  geology  of 
Western  Sinai  of  which  the  following  is  an  epitome.  In  Wadi  Tayiba 
he  states  that  he  found  some  marls  containing  the  following  fossils. 

Ostrea  Mermeti^  (-oq. 
Lifcina  rf,  Safedensis^  (Jonriul. 
('va^mteUa  rf.  Falronierl^  Lartet. 
Ileiniaster  Ileherti,  Poron  and*  (iauthier. 

From  these  he  concludes  that  these  marls  are  of  Cenomanian  age. 
As  will  be  shown  later  none  of  these?  beds  occur  in  the  lower  part  of 
the  wadi  which  Fourtau  traversed,  but  are  only  found  a  few  kilo- 
metres further  south.  He  likewise  states  that  a  bank  of  diorite 
has  cut  through  the  Cretaceous  limest<jne  at  the  mouth  of  Tayiba, 
by  which  the  beds  have  b  ;en  nietaniorpliosed.  As  a  matter  of  fact  the 
igneous  rock  is  not  intrusive  but  an  interbedded  lava  not  in  Cretaceous 
but  in  Tertiary  beds.  At  Wadi  Zafai-ana  and  Legam  the  section  he 
gives,  although  in  the  main  correct,  has  made  the  limestone  forming 
the  top  of  the  hill  upper  Cenomanian,  whereas  it  has  been  shewn  to 
belong  to  the  Libyan  stage  of  the  Eocene.     At  this  place  he  finds  Ife- 


*  ''CJeol.  and  (reog.  of  Arabia  Petnea,"  Palestiu?,,  «?t:.,  ISS>. 
t  "Die  Kor.illenrUTe  der  Sinai  Halhinsel,"  1888. 
t  Op.  cit. 
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miaster  cubicuSj  Desor,  and  Ostrea  Mermeti^  these  proving  the  rocks  to 
be  of  Cenomanian  age.  After  passing  to  the  mouth  of  Wadi  Budra  he 
examined  the  marls  which  there  occur  in  a  thin  strip.  Here,  he  says, 
on  the  west  side  of  Wadi  S6h  Sidri,  the  Cretaceous  rocks  reach  their 
maximum  thickness  of  about  400  metres.  From  the  marls  he  obtained 
the  following  fossils. — 

Hemiaster  citbicuSy  Desor. 

„        Ileberti,  Peron  et  Gauthier. 
Holectypus  Cenomanensis,  Gueranger. 
Ostrea  Mermeti^  Coq. 
Exogyra  flahelluta^  d'Orb. 
Ostrea  Africana^  Lam. 
Astarte  amigdala^  Coq. 
Plicatula  Reynesi^  Coq. 
Isoarca  aquilina,  Coq. 

Strangely  enough  these  fossils  are  all  of  Cenomanian  age,  and  the 
large  mass  of  beds  above  these  have  yielded  no  fossils.  This  is  as  it 
should  be,  for  the  limestone  beds  which  Fourtau  regards  as  Cretaceous, 
are  remade  rocks  of  Younger  Tertiary  age,  while  the  true  Cretaceous 
rocks  are  not  40  metres  thick  at  this  place. 

In  describing  the  plain  of  El  Qk  and  the  coast-range  of  El  Araba 
he  has  evidently  followed  Walther  as  he  describes  it  as  a  syncline  and 
shews  it  as  such  in  his  Fig.  4,  failing  to  recognise  the  fault  which  breaks 
it  on  the  east,  or  the  mass  of  Miocene  beds  which  cap  the  Araba  ridge, 
and  which  he  shews  as  nummulitic  limestone.  In  the  chapter  on  the 
hydrology  of  this  district  he  makes  some  diagrams  to  explain  the  presence 
of  wells  in  certain  places.  In  the  case  of  the  En  el  Markhtt  his  Fig.  6 
shews  a  granite  floor  holding  up  the  water.  This  differs  essentially 
from  the  views  formed  by  the  writer  on  examination  of  the  district. 
First  of  all  he  makes  the  Nubian  sandstone  to  nip  out  within  the 
space  of  a  few  kilometres,  as  none  is  shewn  in  the  section,  while, 
secondly,  the  granite  does  not  exist  except  at  over  600  metres  below 
the  surface,  the  whole  country  having  been  let  down  by  a  huge  fault 
to  over  that  extent.  The  true  cause  of  the  well  is  the  holding  up  of 
tlie  water  by  the  shaly  and  marly  beds  of  the  Cenomanian.  He  likewise 
states  that  the  springs  of  Hammam  FarAn  and  Hammam  Saidna  Musa 
have  the  same  origm.  It  is,  however,  much  more  likely  that  both  of 
them  come  up  fault- planes  since  a  fault  ])asses  along  the  foot  of  Gebel 
Hammam  Farfin,  while  one  has  been  inferred  at  the  foot  of  the  range 
where  the  latter  spring  issues.  From  the  analysis  of  the  former  water 
there  seems  little  doubt  that  it  is  derived,  in  part  at  least,  from  the  sea. 
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as  no  other  hypothesis  can  explain  the  large  percentage  of  salts  in  it, 
nor  can  it  be  understood  how  it  derives  its  supply,  which  is  perennial, 
from  a  comparatively  rainless  district. 

Having  now  noticed  the  previous  work  on  this  district  it  is  necessary 
to  give  an  account  of  the  observations  made  by  the  writer. 
GebeieiAraba.  Starting  from  the  most  southerly  extension  of  these  rocks  the  first 
to  be  described  is  the  El  Araba  range.  On  entering  the  range  a  section 
of  the  main  or  eastern  ridge  was  examined  in  which  the  following  beds 
were  seen,  although  unfavourably  placed  for  measuring  the  thickness : 

Top. 

1.  Limestone  with  fliiit-lxmds. 

2.  Pinkish  limestone. 

3.  Marly  limestone. 

4.  White  limestone. 

5.  Flinty  limestone. 

6.  White  limestone  with  Gryphtea  resicxdans^  yar.  judaicay  Lart. 

7.  Gypseous  Marl. 

8.  Marly  limestone  with  E^togyra  flahellata,  Goldf.,  and  E.  Mermeti^  C'Joq. 

9.  Sand)'  clays  and  marls  with  calcareous  sandstone. 

10.  Sandy  beds. 

11.  Nodular  limestone. 

12.  Marly  beds  with  small  Osfr^a. 

This  was  succeeded  by  the  Nubian  sandstone.  The  dip  was  eastwards 
at  an  angle  varying  from  10°  to  15°. 

Further  up  the  Wadi  el  Araba  an  attempt  wjis  made  to  obtain  an 
approximate  thickness  of  these  beds,  but  as  they  were  steeply  tilted  and 
it  was  impossible  to  measure  them  on  account  of  steep,  unclimbable 
scarps  the  thicknesses  here  given  are  only  ap[)roximate,  being  estimated 
by  eye: 

Top. 

1.  Grey  marls  with  three  thin  beds  of  limestone     9       metres 

2.  Yellow  marls  with  two  metres  oyster  h<»d    10*5       „ 

3.  Yellow  shale  with  ferruginous  limestone  at  top 4' 5      „ 

4.  Oyster  limestone*     3  „ 

5.  Mixture  of  marls  and  thin  limestones  with    p:reenish 

shales  at  top 15  „ 

f).  Mixture  of  sandy  beds  and  marls  with  a  thin    lime- 
stone and  oyster  bed 1/)  „ 

7.  Marly  limestone    with  beds  of  dark  shale  and   hard 

ferru«rinous  hed  at  toj) 7'5       ,, 

8.  Nodular  and  thin-hedded  limestone  with  marly  partings       9  „ 
[),  Grey  sandy  and  marly  beds    9          „ 


*  See  list  of  fosftiU  ut  eud  of  chapter. 
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10.  Marls  with  bed  of  limestone  at  top  full  of  radiolites ...  6  „ 

11.  Nodular  limestone     6  „ 

12.  Sandy,  marly,  yellow  limestone     21.5  „ 

13.  Oyster  limestone       3  „ 

14.  „  „  with  marly  beds 12  „ 

The  total  thickness  is  not  less  that  131  metres  and  may  be  over  it. 
Below  this  series  comes  the  Nubian  sandstone  which  is  dipping 
about  10°,  while  the  marls  above  it  fall  away  to  the  east  at  an  angle 
of  12°,  the  overlying  limestone  being  inclined  at  20°.  This  latter  dip 
was  obtained  from  a  very  small  exposure  and  is  not  to  be  relied  upon ; 
the  general  inclination  is  12°,  as  deduced  from  several  other  obser- 
vations. 

About  half-way  up  the  range,  where  the  upper  Wadi  el  Araba  passes 
out  to  sea,  the  beds  have  been  thrown  forward  by  a  dip-fault  a  distance 
of  3  kilometres.  Following  up  the  marls  from  the  last  place  at  which 
they  were  examined  they  are  seen  to  come  to  a  sudden  stop  against  the 
upper  Cretaceous  limestone,  at  the  same  time  swinging  round  sharply 
until  their  direction  of  dip  is  at  right  angles  to  their  normal  bearing, 
their  inclination  rising  from  12°  to  30°,  50°  and  60°  within  the  space 
of  four  kilometres.  Hitherto  the  true  limestones  of  the  Cretaceous 
have  been  confined  to  the  main  cliff  of  Clebel  el  Araba,  but  beyond  this 
fault  they  suddenly  spread  out  and  occupy  the  secondary  ridges, 
gradually  merging  into  the  range  of  Qabeliat ;  the  main  cliff  at  the  same 
time  becomes  lower  and  gradually  loses  itself  in  the  dip-slope  of  this 
hill-mass.  To  the  south  of  the  fault  the  conditions  are  reversed  ;  the 
limestones  form  the  cliff  only ;  while  the  marls  occupy  a  series  of  parallel 
ridges  at  its  foot,  each  ridge  being  due  to  the  limestone  beds  noted  in 
the  above  section. 

To  the  north  of  the  dip-fault  there  is  a  steep  escarpment  of  the 
marls  sharply  tilted  to  the  north  at  an  angle  of  about  80°,  which  bends 
round  until  it  assumes  a  direction  parallel  with  its  original  line.  The 
Cretaceous  limestone  also  owes  its  great  horizontal  extension  to  redu- 
plication by  step-faulting,  the  throw  never  being  great  enough  to 
bring  up  the  marls.  The  general  trend  of  these  fractures  is  more  or 
less  parallel  with  the  main  cliff,  and  in  no  ease  do  they  cross  the  dip- 
fault.  The  most  westerly  ridge  is  cjipped  by  Miocene  deposists  underlaid 
by  nummulitic  limestone  (N.  Gizehensis)  which  directly  overlies  the 
Cretiiceous  limestone. 

The  Miocene  lies  in  the  form  of  a  shallow  syncline  on  the  top,  while 
the  Cretiiceous  limestone  shows  dips  ranging  from  22°  to  35°  to  the 
east.     The  fault  which  has  thrown  down  this  ridge  is  evidently  conti- 
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nued  in  the  direction  of  Qabeliat  where  it  dies  out,  the  wadi  of  this 
name  having  formed  along  its  course.  Further  to  the  east  two  more 
faults  were  found  parallel  to  this  one,  the  throw  of  each  of  this  series, 
as  determined  by  the  position  of  the  nummulitic  bed  being  49  metres, 
30.5  metres  and  104  metres,  going  from  west  to  east.  For  the  general 
appearance  of  the  rocks  at  this  place  see  Section  I.  In  all  the  sections 
here  the  nummulitic  beds  were  found  between  the  Miocene  and  Cre- 
taceous, although  some  distance  further  to  the  south  they  were  missing. 
Gebei  Qabeliat.  Passing  north  to  the  hill-mass  of  Qabeliat  *,  it  is  convenient  for 
descriptive  purposes  to  separate  it  from  the  Cretaceous  to  the  north  of 
Wadi  Fer&n,  making  this  valley  the  northern  boundary  for  the  present. 
This  hill-mass  presents  on  its  western  face  a  steep  escarpment  which  is 
unscalable  in  many  places,  and  is  cut  up  into  narrow  ridges  by  deep 
gullies  sloping  eastward  ;  it  is  capped  on  the  north,  where  it  was  exa- 
mined, by  Miocene  limestone,  the  southern  ridges  having  lost  this 
covering.  The  nummulitic  bed  was  not  seen  beneath  the  Miocene  at 
this  point,  but  it  must  exist  in  places,  as  it  was  found  thrown  down 
against  the  marls  farther  south.  Forming  secondary  ridges  at  the  foot 
of  the  escarpment  are  the  marls  with  the  Nubian  sandstone  at  their 
base.  In  the  main  mass  it  was  impossible  to  get  a  measured  section, 
but  the  succession  was  very  similar  to  that  in  Gebel  el  Araba.  The 
marls  dip  eastward  at  an  angle  of  18°,  while  the  overlying  limestone  is 
less  steeply  inclined.  In  the  nodular  bed  in  the  marls  specimens  of 
lierincea  were  found,  associated  with  these  being  several  ammonites. 
Further  to  the  south,  a  north  and  south  fault  has  thrown  down  the 
Cretaceous  limestone  and  marls  against  the  Nubian  sandstone. 

On  the  north  side  of  Qabeliat  on  the  side  of  Wadi  FerS.n  a  section 
was  examined  in  which  the  following  beds  were  noted : 

Top. 

(1.  C/rystallino  limestone  with  small  echinids  and  a  thin 

layer  of  lar^re  oysters 9  metres 

g  <  2.  Limestone  with  echinid  spines 3 

g  I  3.  Limestone  with  foraminifera 3 

\  4.  Limestone  with  thick  oysters  and  lar^e  peetens 3 

5.  White,  thin-bedded,  marly  limestones  which  weather 

into  thin  leaves       Gl 

6.  Marly  limestone  with  flinty  layers         2% 

7.  White  sandy  limestone    73 

8.  Marly  limestone  with  few  flints     18 

9.  Marly  limestone  with  flints     37 

Total  Cretaceous     217 

♦  See  list  of  fossils  at  end  of  chapter. 
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Underneath  these  comes  the  lower  limestone  of  the  Cretaceous  which 
as  it  formed  the  surface  of  the  ground  could  not  ba  measured  here, 
the  marls  following  in  due  order. 

The  hill-mass  of  Qabcliat  is  evidently  the  top  of  an  anticline  as 
there  is  a  fall  from  the  top  to  the  north  and  south,  Wadi  Ferfi-n  being 
in  the  trough ;  it  thus  seems  that  the  course  of  the  drainage  has  been 
determined  by  this  fold,  and  not  by  faulting,  as  maintained  by  Walther, 
for  which  there  is  no  evidence. 

It  is  now  necessary  to  describe  the  mass  of  Cretaceous  rocks  which  Oebei  Safariat. 
occurs  on  the  east  of  Qa  plain,  and  lies  on  the  flank  of  the  igneous  and 
metamorphic  rocks  of  the  central  range.  Taking  the  most  southerly 
part  of  this  area — Gebel  Safariat — it  is  found  to  be  much  complicated 
by  folding  and  faulting.  It  is  composed  of  nummulitic  beds  on  the  east 
side  followed  by  Cretaceous  limestone  and  marls,  these  latter  being 
reduplicated  by  faulting.  The  beds  dip  steeply  towards  the  hills,  being 
let  down  by  the  main  fault  which  runs  between  the  sedimentary  and 
igneous  rocks  the  whole  distance  in  which  they  are  in  juxta-position. 
Walther  *  and  Fourtau  if  give  quite  a  different  interpretation  of  the 
structure  of  this  area.  In  the  section  by  the  former  he  shews  this 
area  to  be  a  simple  anticline  broken  by  the  maiu  fault  along  the  edge 
of  the  hills,  the  range  of  El  Araba  being  connected  to  it  by  a  syncline. 
In  this  section  he  shews  Eocene  rocks  on  the  east  side,  which  is  correct, 
but  he  can  hardly  have  examined  the  rest  of  the  rocks,  as  the  beds, 
instead  of  dipping  west  as  he  shows  them,  have  a  strong  easterly  dip, 
and  instead  of  Cretaceous  limestone  forming  the  west  side,  it  is  bounded 
by  the  marls.  The  section  of  Fourtau,  although  the  place  is  not  quite 
identical  with  that  of  Walther,  resembles  certain  of  the  latter's  sections, 
but  he  makes  nummulitic  limestone  ajjpear  on  both  sides  of  the  hill, 
which  does  not  agree  with  the  facts  of  the  case,  there  being  no  evidence 
to  enable  any  one  to  deduce  an  anticlinal  structure  for  this  area. 

The  following  is  a  detailed  description  of  this  hill.  On  the  east 
side,  as  previously  stated,  it  is  covered  by  luimmulitic  beds  dipping 
steeply  eastward  at  an  angle  of  50^,  which  also  extend  some  distance 
on  the  south  side.  Underneath  these  comes  the  limestone  of  the  Cre- 
tiiceous  which  seems  to  pass  insensibly  into  the  overlying  beds  although 
the  dip  as  seen  a  little  further  back  is  much  smaller.  The  general 
appearance  of  the  area  points  to  the  conclusion  that  this  has  at  one  time 
been  a  dome  subsequently  broken  by  a  big  fault  and  much  disturbed  by 

♦  Op.  cit. 
t  Op.  cit. 
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smaller  ones,  the  main  fracture  being  connected  with  that  which  has 
let  down  the  beds  on  the  east  side  of  the  Qft  plain. 

In  the  middle  of  the  area  the  marls  are  lying  almost  horizontal  while 
towards  the  north  they  are  inclined  in  that  direction  at  an  angle  of  15^. 
The  following  is  a  section  of  the  limestone  with  some  measured 
thicknesses  and  the  others  estimated  by  eye. 

1.  More  or  less  crystalline  limestone  eontainin><  ^ummu- 

lites  Gizehensis  and  corals    21.5    metres 

2.  Beds  full  of  Thersitea  casts     3  „ 

3.  Hard   crystalline    limestone    with  soft  partings  and 

containing  fossils  near  the  top     11  „ 

4.  Shelly,  marly  limestones.     These  are  Eocene  in  age...  5.5 

5.  Coprolite-bed  with  fish  teeth 1 

6.  Shelly,  marly,  crystalline  limestone  containing  dog- 

tooth spar 12 

7.  Hard  crystalline  beds  with  layers  of  flint    31 

8.  White  chalky  limestone  with  numerous  thin  layers  of 

flint 18 

9.  White,  chalky  limestone  with  Gr'yphwa  vesicularis  var. 

judaica,  Lart 9 

Below  this  come  the  Cretaceous  marls. 

On  the  west  of  the  main  escarpment  where  the  above  section  was 
examined,  a  small  knoll  of  the  Gryphcea  vesicularis  limestone  is  let 
down  by  a  fault  against  the  marls  and  has  a  dip  of  50°.  On  the  extreme 
west  of  this  area  these  beds  again  appear  let  down  along  a  north -and- 
south  line  and  having  a  steep  dip  of  50°  on  either  side  of  the  fracture. 
On  the  north  side  a  small  patch  is  also  found  dipping  north-east  at  30°. 
In  the  marls  there  is  a  general  dip  (where  not  disturbed  by  faults) 
of  10°  to  the  south-east ;  but  on  the  north  side,  where  they  come  under 
the  influence  of  faults,  they  are  inclined  at  angles  of  8°,  15°  and  30°, 
north-west,  north  and  north-east  resi^ectively.  Two  faults  run  more 
or  less  east  and  west  down  the  wadis,  and  it  is  due  to  these  that  the 
marls  occupy  so  much  of  the  ground.  In  these  beds  a  good  many 
echinoderms,  radiolites  and  Ostrea  occur. 
Gebei  Asfar.  Passing  nortliwards  the  main  sedimentary  area  is  first  touched  at 
Gebel  Asfar.  At  its  base  the  whole  of  the  succession  found  in  Gebel 
Safariat  except  the  Coprolite-bed  is  seen.  In  climbing  the  hill  the 
marls  are  seen  dii)ping  towards  the  igneous  range  at  an  angle  of  30°  ; 
but  as  the  limestone  was  crossed,  the  beds  were  seen  to  go  under  the 
Micx^ene  of  Gebel  Asfar  in  a  north-easterly  direction  at  an  angle  of  20°. 
North  of  this  hill  in  Wadi  Raqqa  the  marls  are  seen  inclined  away  from 
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the  hills  at  an  angle  of  over  60°,  while  the  overlying  limestone 
dips  at  30°.  On  the  west  side  of  the  ridge,  however,  the  opposite 
is  seen,  the  limestone  dipping  at  50°  towards  the  hills,  thus  showing 
that  there  is  an  extremely  sharp  fold  wliich  has  been  broken  by  the 
line  of  fault  bounding  the  igneous  rocks.  This  fold  is  continued 
more  or  less  parallel  with  the  hills  but  the  dips  are  not  nearly  so  steep^ 
being  8°  and  5°  respectively  east  and  west. 

From  Gebel  Asfar  to  the  mouth  of  Wadi  Abilra  the  marls  form  the 
sides  of  the  hills,  but  in  this  wadi  Miocene  l^eds  are  found  capping 
them,  and  lying  unconformably  on  the  Gryphcea  limestone  and  the 
marls.  Between  this  hill  and  the  high  plateau  to  the  east  the  marls 
extend  in  a  fairly  broad  strip,  being  evidently  exposed  by  the  breaching 
of  the  anticline  of  Cretaceous  limestone,  which  appears  in  the  plateau 
to  be  about  183  metres  thick. 

On  the  north  side  of  Wadi  Abftra  a  long  strip  of  Miocene  deposits 
rests  on  the  marls  which  have  a  general  trend  to  the  south,  the  land 
rising  and  the  limestone  coming  in  and  thickening  as  it  is  followed 
northwards.  This  is  caj  ped  by  the  nummulitic  bed  which  lies  in  a 
shallow  syncline,  and  is  let  down  along  the  side  of  Wadi  Thaghadi 
against  the  marls.  Between  Wadi  Abfira  and  Abu  Gurdi  the  marls 
on  each  side  of  the  plateau  are  dipping  south  at  15° ;  while  at  G^bel 
Thradi  which  forms  the  divide  between  the  latter  wadi  and  that 
of  Thradi,  there  is  a  patch  of  Cretaceous  limestone  dipping  south-west 
at  angles  of  50°  and  60°.  Further  north  where  the  marls  are  exposed, 
their  dip  is  over  80° ;  while  only  a  little  distance  back  at  the  top  of 
Gebel  Thaghadi  they  are  only  inclined  5°.  It  thus  seems  fairly  certain 
that  this  steep  dip  is  the  result  of  a  fault  which  has  broken  the  syncline, 
dragging  down  the  beds  as  they  gave  way. 

In  this  section  the  beds  appear  in  a  very  sharp  flexure  on  the  up- 
throw side  of  the  fault,  while  immediately  behind  this  they  are  lying 
horizontal.  It  would  seem  that  when  the  flexure  which  ended  in  a 
fracture  became  acute,  the  beds  offered  such  a  strong  resistance  to  it 
that  they  were  dragged  almost  into  a  vertical  |X)sition  before  they 
finally  gave  way.  This  points  rather  to  a  comparatively  sudden  move- 
ment, than  a  slow,  gradual  flexure  and  fracture. 

On  the  north  side  of  Wadi  Thaghadi  another  small  patch  of  Greta-  Wadi 
ceous  limestone  occurs  dipping  at  80°,  while  behind  it  the  marls  are     ^ 
inclined  at  5° ;  the  relations  of  the  beds  at  this  ix)int  are  shown  in 
Section  I. 

North  of  Wadi  Abiad  occurs  Gebel  Abiad,  a  hill  of  Cretaceous  lime-  Gebel  Abiad. 
stone  tilted  at  80°  to  the  south-west,  and  presenting  a  steep  soarp  to  the 
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Gebel 
Khadahid. 


north-east.  There  is  a  small  fault  behind  this  hill  throwing  down  to 
the  east  which  is  continued  across  Wadis  Themftm  and  Abu  Gallam 
behind  Gebel  Khadahid. 

In  this  hill  the  following  sequence  was  seen  in  the  wadi  of  the  same 
name,  the  beds  having  the  same  steep  dip  at  first,  but  falling  back  rapidly 
to  a  gentle  slope : — 


Top. 

1.  Nummvlifes  Gizehensis  bed  with  various  oysters, 

echinoderms,  and  foraniinifera  over     

2.  White,  marly,  fissile  limestone,  about     

3.  White  limestone  with  layers  of  flint 

4.  Hard,  white,  marly  limestone  with  fissile  part- 

ings, about   

5.  White  marly  limestone  weathering  pink,  with 

flint  layers  at  top 

G.  Thin-bedded  flinty  limestone      

7.  White,  chalky  limestone  with  Gryphva  veMni- 

Un-ig  \'dr.  jmhicii,  Ijart 


30  metres  (Eocene) 

21  „ 

18  „ 

76  „ 

9  „ 

6  „ 

9  „ 


Total 


...  1G9  metres 


As  will  be  seen  the  thicknesses  are  not  accurately  determined  and 
must  not  be  taken  as  absolute. 
Wadi  Ferfin.  The  next  placc  where  this  area  was  examined  was  in  Wadi  Fer&n,* 
where  a  large  mass  of  flinty  limestone  slopes  westward  to  the  wadi, 
culminating  in  the  peak  of  Gebel  Asl.  These  flinty  limestones  dip 
westward  at  22°,  and  end  in  an  abrupt  escarpment  which  tapers  to  such 
a  narrow  edge  at  the  top  that  it  is  dangerous  to  attempt  to  walk  along 
it,  while  it  is  impossible  to  walk  on  the  slope  of  the  flinty  beds  on 
account  of  their  slippery  surface.  The  height  of  Gebel  Asl  above  the 
wadi  level  is  460  metres  which,  taking  the  dip  as  22°  as  determined, 
and  plotting  it  out  on  paper,  shews  a  thickness  of  420  metres  of  lime- 
stone. This  seems  rather  exaggerated  but  as  the  height  was  obtained 
by  aneroid  in  descending  the  cliff  there  may  be  a  slight  error.  At  the 
same  time  it  is  fairly  near  that  given  by  Schweinfurth  for  the  limestone 
in  Wadi  Araba,  viz.  380  metres. 

On  the  south  side  this  limestone  swings  round  to  the  east  evidently 
forming  the  remains  of  a  dome,  and  is  cut  off  by  a  fault  running  in  an 
east-and-west  line,  the  marls  being  brought  up  against  it. 

At  the  foot  of  this  escarpment  the  marls  come  out  and  rise  towards 
the  east  with  a  slope  of  25°.     Further  east  is  another  ridge  of  limestone 


•  See  Section  II. 
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o£  the  same  nature  as  the  first,  rising  in  terraces  from  the  wadi,  and  Gebei  ei 
dipping  westward  at  32^.     It  is  let  down  by  a  fault  against  the  marls,    *^"^' 
this  being  accountable  for  the  very  steep  dip.     On  the  highest  point 
occurs  a  patch  of  Miocene  which,  with  the  Nummulites  gizehensis  bed, 
lies  in  a  sharp  syncline  broken  by  the  fault  throwing  down  the  Creta- 
ceous limestone  against  the  marls,    the    nummulitic    bed    being  let 
down  against  the    Gryphijea  vesicularis    limestone    and    the    upper 
beds  of  the  marls.     The  Cretaceous  limestone  is  evidently  continuous 
underneath    this   patch   and   forms    a   Miharp,    V-sliaped    bend,    the 
east   limb  of   which    dips    32°    to    the    west,    and    forms    a    steep 
scarp  facing  east.     At  the  base  of  this  the  marls  are  seen,  but  when 
followed  northwards  they  narrow  and  are  finally  nipped  out  by  a  fault 
running  north-west-south-east,  which  has  thrown  down  the  nummu- 
litic bed  and  the  (iri/phwa   vesicularis  limestone  against  them.     This 
fault  is  continued  across  Wadi  Feran  and  dies  out  at  the  head  of  Wadi 
Mokateb.     Underneath  the  nummulitic  beds  and  the  Cretaceous  lime- 
stone, the  marls  again  appear  on  the  east  side,  forming  a  fairly  high 
escarpment,  and  they  occupy  both  sides  of  the  wadi  at  this  point,  their 
dip  below  the  overlying  beds  being  15°  to  the  west.     Further  to  the 
south-east,  the  cliff  of  Cretaceous   limestone   which   lies   immediately 
behind  the  Miocene  becomes  connected  with  the  main  mass  of  which 
Gebel  Asfa  or  Asl  forms  the  summit,  the  high  limestone  area  abutting 
on  the  gneiss  and  granite  of  the  main  range,  and  being  let  down  by 
the  main  fault.     Along  the   edge   of  the   fault  it  is  capped  by   the 
nummulitic  beds  which  dip  towards  the  fault  at  angles  varying  between 
20°  and  30°.*  To  the  west  of  tlie  limestone  is  a  large  area  of   marls 
which  occupies  the  country  from  the  neighbourhood  of  Wadi  Thaghadi, 
up   to  the   fault  which  throws  down   the  limestone   of   Gebel   Asfa 
against  them.     On  the  east  side  of  the  limestone  ridge  the  marls,  as 
they  are  followed  to  the  south-east,  are  gradually  nipped  out  by  the 
fault  which  here  has  a  fairly  large  downthrow. 

It  is  now  necessary  to  consider  the  origin  of  Qk  plain.  Walther  f  Origin  of  ( 
is  the  only  one,  as  far  as  is  known,  who  has  made  a  definite  statement 
illustrated  by  diagrammatic  sections,  while  Fourtau  J  has  followed  his 
lead.  Their  explanation  is,  that  it  is  a  syncline  in  which  Newer 
Tertiary  deposits  have  been  laid  down.  On  referring  to  Section  I 
however,  which  has  been  drawn  to  scale,  it  will  be  seen  that  instead 


*  See  Section  I. 
t  Op  cit. 
I  Op.  Cit. 
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of  the  nummulitic  beds  lying  on  either  side  of  the  trough  as  shown 
by  Walther,  they  are  covered  by  Miocene  beds,  on  the  west  side  much 
step-faulted,  while  on  the  east  both  of  these  formations  are  absent, 
having  been  thrown  down  under  the  surface  by  a  large  fault,  and  the 
Cretaceous  limestone  has  been  tilted  at  80°  by  the  fracturing  of  the 
beds.  At  the  head  of  the  plain  near  Wadi  Ferftn  where  the  fault  dies 
out,  the  conditions  are  more  those  of  a  syncline,  although  even  there 
the  beds  occupying  the  opposite  sides  of  the  trough  are  not  the  same. 
From  observations  made  in  the  vicinity  it  would  seen  that  they  had 
been  originally  homologous,  but  were  removed  later  on  by  denudation. 
It  was  Blanckenhorn  *  who  evidently  was  the  first  to  suggest  the 
true  state  of  matters  from  a  study  of  Walther 's  map,  and  taking  into 
consideration  the  fact  that  he  had  never  visited  the  country,  his  deduc- 
tions were  wonderfully  correct.  In  his  paper  he  suggested  that  a  fault 
had  broken  the  syncline  on  the  east  and  let  it  down,  and  this  agrees 
with  the  observed  facts.  This  paper  will  be  referred  to  when  the  faults 
come  to  be  described.  There  can  be  little  doubt  as  to  the  correctness 
of  the  explanation  here  given,  and  it  would  seem  probable  that  the 
al)Ove  mentioned  writers  without  leaving  examined  the  ground,  have 
formed  their  conclusion  from  insufficient  data  possibly  collected  on 
the  sides  of  Wadi  Ferftn. 
Uebei  Withr.  Passing  to  the  north  of  Wadi  Ferftn  and  following  the  plan  of  the 
description  of  the  previous  part,  the  coast-ranges  of  Gebel  Withr,  etc., 
fall  next  to  be  described.  On  the  side  of  Wadi  Feran  a  section  has 
already  been  given  showing  the  succession  of  the  beds  in  the  lime- 
stone (p.  138).  Gebel  Withr  is  a  ridge  having  a  steep  escarpment  facing 
the  west  with  the  beds  dipping  eastward  at  1{»°  to  15°.  It  is  composed 
of  flinty  limestone  with  the  Gryplioea  vesicvlaris  bed  at  the  base,  and 
the  marls,  part  of  which  is  only  visible,  forming  low  foot-hills  on  the 
coast.  On  the  east,  the  limestones  have  been  thrown  down  against  the 
marls  by  a  north -and -south  fault  hading  west ;  while  on  the  coast  a 
second  fault  has  let  down  the  nummulitic  beds  and  the  Miocene  depo- 
sits against  the  marls,  this  fracture  evidently  continuing  along  the  coast 
side  of  the  range  as  far  as  the  mouth  of  Seh  Sidri.  On  the  side  towards 
this  valley  the  range  is  split  into  t'A'o  by  a  wadi,  the  western  part  being 
known  as  Gebel  Nisisatjf  while  the  other  retjiins  the  name  of  Withr. 
On  the  north  side  these  ridges  run  to  earth,  being  let  down  by  a  little 
cross-fault  which  comiects  the  longitudinal  fractures.     No  fossils  were 


♦  ''Die  Strukturlinien  Syriens  u. d.  Roten  Meeres,"  1893. 
t  See  Section  III. 
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observed  in  the  flinty  limestone  ;  but  in  the  marls  below  many  speci- 
mens were  obtained.  On  the  east  of  Gebel  Withr  the  Gryphcea 
limestone  and  the  upper  part  of  the  marls  where  they  are  ex|X)sed  from 
under  the  Miocene,  are  seen  to  be  gypsumised.  This  will  be  described 
in  the  part  on  Gypsum.  These  gypsumised  marls  disappear  under  the 
Miocene  limestones  and  marls. 

On  the  east  side  of  the  Miocene  deposits  above-mentioned,  and  on 
the  north  side  of  Feran  the  Cretaceous  limestone  (which  is  the  contin- 
uation of  the  mass  described  on  the  south  side,  p.  142)  forms  a  large 
mass  having  the  same  characters  as  those  already  mentioned,  and  a  dip 
of  22^  W.  This  mass  gradually  tapers  to  the  north  and  is  eventually 
nipped  out  by  a  fault.  On  its  west  and  north-west  sides  the  nummu- 
litic  bed  *  lies  on  it  at  an  inclination  varying  from  32^  to  10"^  to  the 
west  and  north-w^st  respectively.  Below  the  limestone  come  the 
marls'}"  with  a  fault  breaking  them  in  the  middle.  Further  north  their 
outcrop  suddenly  narrows  to  a  mere  strip,  this  being  due  to  the  fault 
previously  mentioned  which  throws  the  limestone  down  ag*ainst  them. 
This  narrow  strip  continues  right  along  to  the  foot  of  Gebel  Abu  Alaqa 
where  it  disappears,  being  covered  by  the  Miocene  deposits  which  cap 
that  hill. 

In  this  wadi  the  Cretaceous  marls  appejir  at  the  mouth  in  a  thin  "^'adi  Budra^ 
streak  which  gradually  widens  out  into  a  triangular  patch,  its  dip  at 
first  being  25^  to  the  west,  but  gradually  lessening  until  its  outcrop  ceased 
to  expand.  Near  the  head  of  the  wadi  a  small  patch  of  the  Gryphcea 
ve^sicularis  limestone  crops  out  from  under  the  Miocene  deposits;  while 
just  beyond  the  Naqb  Budra,  the  marls  rise  in  a  fairly  high  hill,  the 
base  of  which  is  formed  by  the  Nubian  sandstone.  In  this  hill  in  the 
marls  there  is  a  bed  of  limestone  in  which  occur  numerous  echinids 
and  ammonites.  Tliis  is  in  the  lower  half  of  the  marls.  Beyond  this 
hill  the  marls  widen  out,  being  reduplicated  by  two  short,  pai-allel 
faults.  To  the  west  these  marls  dip  away  under  the  Miocene  at  5°, 
being  covered  in  many  places  by  a  bed  of  gypsum  derived  from  the 
Gryphoea  vesicularis  bed.  Further  to  the  east  a  small  strip  of  unaltered 
limestone  appears  on  the  edge  of  the  Miocene  (leix)sit,  Avhile  on  the 
edge  of  the  latter  which  lies  opposite  the  Wadi  Shellal,*  a  strip  of 
Cretaceous  limestone  forms  the  edge  of  the  basin  in  which  these  beds 
lie,  being  inclined  to  the  horizon  at  an  angle  of  63°,  and  let  down  by 
a  fault  against  the  Nubian  sandstone.  While,  on  the  east  side,  these 
beds  are  tilted  steeply,  on  the  west  they  lie  almost  horizontal,  having 


*  See  Section  II. 

t  See  list  list  of  fossilB  at  end  of  chapter  (Wadi  Esba). 

10 


—  146'  — 

only  a  slight  dip  eastwards.  If  followed  southwards,  however,  they 
Gebei  HadM.  gradually  rise  higher  and  higher,  culminating  in  Grebel  HadAd  which 
has  a  dip  of  15°  to  the  south-east,  and  is  let  down  by  the  fault  above 
mentioned.  It  consists  of  thin-bedded  flinty  limestone  into  which  a 
few  veins  of  a  glassy  basalt  have  been  intruded.  To  the  west  and 
north -Avest  it  presents  a  steep  escarpment  which  is  almost  entirely 
covered  by  blown  sand,  thus  making  the  descent  easy.  This  is  true 
for  the  whole  of  the  patch  on  either  side  of  Seh  Baba.  Along  the  side 
of  Wadi  Shell&l,  and  at  the  mouth  of  Wadi  Baba,  the  Cretaceous  marls 
are  partly  visible  below  the  limestone,  the  other  part  being  carried  below 
ground  by  the  main  fault. 

The  way  in  which  the  Miocene  is  deposited  in  this  basin  is  somewhat 
peculiar.  Instead  of  the  beds  on  the  west  being  bent  or  worn  into  the 
form  of  a  trough,  as  the  appearance  on  the  east  leads  one  to  expect, 
they  are  broken  right  throu-h  and  the  Miocene  *  is  laid  horizontally 
against  the  ends.  It  may  be  that  a  fault  exists  under  these  younger 
beds,  but  there  is  no  conclusive  evidence.  Crossing  the  plain  of  El 
Markhfi,,  the  plateau  on  the  north  side  is  found  to  consist  on  the  east 
of  Cretaceous  limestone  which  has  been  faulted  down  below  the  Carboni- 
ferous limestone  occupying  the  top  of  the  ridge  to  the  east.  Further 
west  near  En  el  Markhft  the  limestone  ends  in  an  escarpment  and  the 
marls  appear  dipping  under  the  limestone  at  7°  in  a  north-easterly 
direction.  Working  seawards  a  sharp  fault  is  met  with,  by  which  the 
limestones  are  thrown  down  against  the'marls  and  Nubian  sandstone ;  it 
dies  out  near  the  head  of  Wadi  Nokhl.  This  is  in  all  probability  a 
broken  anticline,  as  the  marls  are  steeply  tilted  and  the  sandstone 
appears  high  in  the  cliff.  Towards  the  fault,  i.e.  north-east,  the  beds  on 
the  downthrow  side  are  dipping  at  an  angle  of  16°;  while  those  on 
the  north  side  of  Wadi  Nokhl  dip  25°  to  the  south-east,  this  being  appa- 
rently due  to  the  downward  drag  produced  by  the  above-mentioned 
fault.  Near  the  mouth  of  Wadi  Nokhl  a  dyke  of  dolerite  cuts  the 
limestone  in  a  north -and-south  direction,  and  runs  out  to  sea  a  little 
further  south.  At  this  point  there  is  scarcely  any  beach,  the  limestone 
escarpment  almost  touching  the  water  at  high  tide,  while  further  to 
the  north  the  water  washes  the  foot  of  the  cliff. 

Further  to  the  north,  the  Cretaceous  limestone  escarpment  bends 
sharply  round  at  right  angles  to  its  previous  direction,  exposing  the 
marls  in  a  small  area  which  is  an  anticline,  there  being  a  dip  of  10° 


*  See  Section  VI. 
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towards  the  sea  in  the  limestone  ;  while  the  marls  and  eventually  the 
limestones  disappear  under  a  beach  deposit  (Miocene)  to  the  east. 
The  dyke  previously  mentioned  is  again  seen  here  and  is  lost  for  the 
present  under  the  beach  deposit  which  contains  a  contemporaneous 
lava  flow. 

Further  north  near  the  mouth  of  Wadi  Tayiba  the  marls  give  place  Wadi  Tayiba. 
to  the  limestones,  and  these  are  covered  by  the  above-mentioned  deposit. 
Passing  up  Wadi  Tayiba  its  sides  are  composed  of  vertical  cliffs  of  the 
flinty  limestone  of  the  upper  Cretaceous  which  are  dipping  about  17° 
towards  the  sea.  The  general  arrangement  of  the  beds  in  this  area  is 
shown  in  Section  V.  From  it  it  is  seen  that  the  limestones  here  reach 
a  thickness  of  500  metres,  and  that  only  after  modifying  the  dip 
somewhat,  as  the  general  conditions  of  the  district  do  not  warrant  the 
assumption  that  the  dip  of  17°  is  anything  but  superficial,  the  inclina- 
tion rapidly  becoming  less  as  the  beds  pass  tow^ards  the  centre  of  the 
trough.  The  structure  of  the  country  here  is  a  combination  of  two 
sets  of  folds,  the  main  one  having  its  axis  north-west  south-east, 
parallel  to  the  Gulf  of  Suez,  while  that  of  the  other  lies  more  or  less 
east- and -west.  The  sides  of  the  main  fold  are  much  more  steeply 
inclined,  while  the  other  has  gentler  inclinations  with  consequently 
wider  intervals  betw^een  the  folds.  In  the  main  fold,  beyond  the  slight 
fault  which  is  met  with  in  the  hill  capped  by  the  Miocene,  the  dip  is 
10°  tow^ards  the  sea  and  5°  away  from  it.  This  is  not  shown  in  the 
section  as  the  line  passes  through  a  node  formed  by  the  two  sets. 
Further  up  the  wadi,  the  second  class  of  fold  shews  little  or  no  dip  as 
the  wadi  happens  to  be  in  the  centre  of  th3  syncline  at  that  point.  In 
the  wadi  at  the  foot  of  the  Miocene-capped  hill,  small  cracks  in  the 
limestone  were  found  lined  with  sulphur  and  gypsum.  Further  up 
the  wadi  the  dyke  (p.  140)  previously  mentioned  was  again  met  with  in 
Wadi  Hamr  and  continued  its  course  in  a  north-easterly  direction  for 
some  distance,  but  it  apparently  dies  out  before  it  reaches  Wadi  Ethal 
as  it  was  not  seen  there.  This  dyke  is  5  to  6  metres  thick  and  at  its 
junction  with  the  limestone  it  is  tachylitic,  while  the  Latter  rock  has 
developed  hydrocarbons.  This  is  the  case  with  every  intrusion  into 
this  limestone.  Besides  tliis  dyke  small  veins  of  basaltic  rock  w^ere  met 
with  in  two  other  places  in  the  wadi.  As  the  rocks  are  crossed  in  an 
easterly  direction  it  is  seen  tliat  they  are  in  descending  order  until  the 
basal  bed  (the  Gryphiea  vesicular  is  limestone)  is  found  on  the  side  of 
the  fault  capped  by  the  beach  deposits  in  Gebel  Sarbut  el  Gemel,  the 
general  dip  being  4°  N.W.  On  the  edge  of  the  fault  the  dip  is  much 
steeper,  being  40°  in  the  same  direction. 
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On  the  south  side  of  Wadi  Hamr  the  limestone  is  seen  dipping  at 
30°  towards  the  fault  which  has  thrown  it  down  against  the  Carboni- 
ferous, while  there  is  a  dip  of  7°  N.  W.  Nearer  the  wadi  a  small  patch 
of  marls  is  seen  on  the  upthrow  side  of  the  fault,  which  is  broken  by 
two  small  faults  hading  east,  and  having  a  throw  of  about  30  metres 
each.  On  the  other  side  of  the  wadi  the  limestone  shews  a  dip  of  8°  to 
the  south-west.  Practically  the  whole  of  the  country  on  the  downthrow 
side  of  the  fault  between  Wadis  Hamr  and  Ethal  is  made  up  of  Creta- 
ceous limestone. 

To  the  north  of  Sarbut  el  Gemel  the  Cretaceous  marls  have  been  let 
down  by  an  offshoot  of  the  main  fault  against  the  Nubian  sandstone, 
and  tilted  at  angles  of  30°  to  40°  towards  it.  Another  line  of  fracture 
more  or  less  parallel  with  the  other,  but  which  eventually  fuses  with  it, 
lets  down  the  marls  to  the  west  forming  a  trough-fault,  dipg  of  30°  also 
being  seen.  Further  north  the  fracture  dies  away,  and  the  marls  rise 
above  the  sandstone  to  their  normal  position.  Following  up  the 
boundary  between  the  two,  a  small  patch  of  the  Gryphoea  vesicularis 
limestone  is  found  lying  against  the  Nubian  sandstone,  having 
been  let  down  by  a  fault  from  the  plateau  above.  The  marls  at  Ras 
Ethal  *  form  a  plateau  bearing  the  name  of  Gebel  Abu  D^mat. 
Here  the  top  members  of  the  series  are  absent,  and  the  general  dip  is 
5°  to  6°  E. 

In  the  limestone  beds  here  several  kinds  of  echinids  were  found  as 
well  as  ostrea.  Associated  with  the  echinid  bed  is  another  also  full  of 
spines  and  echinids  ;  it  is  highly  crystalline  and  often  stained  a  dark 
amethyst  colour  by  manganese  compounds.  To  the  north  of  Ras 
Ethal  the  marls  bend  over  sharply  from  the  top  of  El  Ti  and  join  those 
of  Abu  Demat  and  (rebel  MadsAs,  the  fault  which  ran  along  the  foot 
of  the  cliff  having  died  out. 
Gebel  el  Ti.  The  upper  half  of  the  cliff  of  El  Ti,  from  Gebel  Dhalfil  to  this  point, 
is  made  up  of  Cretaceous  marls  ;  in  the  latter  hill  there  is  a  thickness 
of  98  metres  of  these  beds,  but  as  they  were  much  crystallized  in  the 
more  calcareous  beds  it  was  difficult  to  recognise  the  fossils.  The 
Nerincea  which  was  found  in  Gebel  Qabeliat  and  other  places  was  seen 
here.  Bauerman  f  and  Le  Neve  Foster,  in  their  expedition  in  this 
district,  measured  a  section  further  north  of  which  the  following  is  the 
sequence : — 


•  See  list  of  fossils  at  end  of  chapter, 
t  Op.  cit.  p.  26. 
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Top, 

1.  Limestone  and  marl,  some  chloritic  and  some  with 

flint  nodules  ;  a  hard  bed  near  top     30*5  metres 

2.  Tumbled  stuflE    15 

3.  Compact  limestone    6        „ 

4.  Tumbled  stuff    12 

5.  Calcareous  sandstone  with  nodules  of  alabaster 15        „ 

6.  Limestone  and  shales  with  larg^Q  Ammonites      30*5     „ 

7.  Hard  limestone  and  shales  with  rubbly  bed  containing 

Hippuntes  with  ferruginous  sjindy  bod  at  top 30*5     „ 

8.  Hard,  compact,  cream-coloured  limestone    3*75  „ 

9.  Shales  and  sandy  shales  with  gypsum,  and  thin  nodular 

limestone  at  top      

10.  Coarsely-bedded  sandstone      

n.  Shalybeds 

Total     ...     . 

On  the  north  side  of  Wadi  Etlial  the  marls  slope  down  from  Grebel 
el  Ti  at  an  angle  of  5°  or  so  and  run  to  earth  at  the  foot  of  the  lime- 
stone escarpment  of  Gebel  Krer,  and  continue  through  Gebel  Hiala  up 
to  and  beyond  Wadi  Abu  QS,da. 

This  hill  consists  of  two  ranges  on  the  south  side  which  fuse  into  Gebel  Krfir. 
one  as  Wadi  Abu  Qada  is  approached.  Its  eastern  member  consists 
mainly  of  Lower  Libyan  limestones  laid  on  the  Gryphcea  vesicularis 
bed.  To  the  west  of  this  comes  a  patch  of  Cretaceous  marls  let  down 
against  the  Libyan  beds  by  a  fault — the  continuation  of  the  main  frac- 
ture. The  Libyan  beds  dip  steeply  at  first  at  40°  but  this  falls  rapidly 
to  8'  as  the  fault  is  approached.  In  the  marls  the  dip  is  at  first  5°,  but 
before  they  disappear  under  the  second  ridge  of  Krer  they  take  on 
suddenly  an  inclination  of  15°.  Here  it  was  noticed  that  deej^er- water 
conditions  had  evidently  existed,  as  shewn  by  the  fusing  together  of 
two  separate  limestone  beds,  and  the  exclusion  of  an  intermediary  marl, 
thus  giving  a  limestone  of  respectable  thickness.  In  this  bed  many 
Cyphosomas^  Pseudodiademas^  etc.,  were  collected.  In  the  second 
ridge  of  Gebel  Krer,  at  the  toj)  of  the  Gryphfpa  vef>icularis  bed,  a  nodular 
layer  was  seen  in  places  between  it  and  the  overlying  Eocene.  In 
Section  IV,  the  general  relations  of  the  beds  are  shewn. 

Passing  down  Wadi  Ethal  it  is  found  that  the  Cretaceous  limestone 
is  only  represented  by  the  chalky  bed  which  forms  its  basal  member, 
the  upper  beds  having  disappeared.  This  bed  evidently  forms  a  flat 
syncline  in  which  the  Eocene  beds  were  laid  down,  and  from  which 
they  had  been  subsequently  eroded  before  the  deposition  of  the  Newer 
Tertiaries.     In  this  syncline  are  many  patches  of  shallow-water  beach 
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deposits.  In  the  plain  up  which  the  Suez-El  Tor  telegraph  line  goes, 
there  occurs  a  shallow  basin  in  which  Beach  deposits  have  been  laid 
down.  From  underneath  these  rise  up  beds  which  are  in  all  probability 
Hammam-  Eoccue,  and  pass  into  the  HamraS,m-Us6t  range  which  is  composed 
"^^*  mainly  of  nummulitic  rocks.  There  is,  however,  a  difficulty  in  deter- 
mining the  exact  boundary  between  the  two  rocks,  and  it  is  difficult  to 
account  for  the  apparent  absence  of  the  great  thickness  of  limestone 
which  was  present  in  Wadi  Tayiba.  It  is  likely  (although  difficult  to 
prove  by  examination  in  the  neighbourhood  of  the  hot  springs  which 
issue  from  the  base  of  the  cliff)  that  the  basal  limestones  of  the 
Cretaceous  constitute  the  base  of  the  coast-range,  and  it  has  been  assumed, 
in  the  absence  of  proof  to  the  contrary,  to  be  so.  Section  IV  shews 
the  interpretation  of  the  structure  of  this  range. 

Between  Wadi  Ethal  and  Gharandel,  Cretaceous  limestone  is  exposed 
along  the  hollows  between  the  ridges  of  Newer  Tertiary  deposits' 
Further  up  the  latter  valley,  to  the  east  of  the  gypsum  hill  of  Gebel 
Gushia,  the  limestone  is  the  basal  bed  of  the  Cretaceous  limestone. 
This  limestone  also  formed  the  base  of  Gebel  Abiad  and  the  low  ground 
close  by,  where  dips  of  12^  S.W.,  and  8°  N.W.  were  seen.  To  the 
east  of  Gebel  Abiad  the  Cretaceous  limestone  has  been  carried  forward 
Country  by  a  dip-fault,  and  the  basal  limestone  with  its  overlying  Eocene   has 

EthSund  '  heen  thrown  down  by  the  main  fault  to  the  west.  Beyond  this  the 
marls  have  been  much  disturbed  by  faults.  First,  the  dip-fault  above- 
mentioned  runs  along  the  wadi  causing  a  horizontal  displacement ; 
secondly,  a  strike-fault  breaks  them  parallel  to  Wadi  Wuta  thus 
exposing  the  Nubian  sandstone  ;  and  thirdly,  another  throws  down 
the  upper  marls  to  the  west ;  this  fracture  eventually  meets  the 
main  line  and  becomes  a  part  of  it.  The  main  cliff  of  El  Ti  is 
composed  of  the  marls  of  which  nearly  all  the  upper  members  are 
present. 

Passing  north  towards  Wadi  Bagha,  a  dyke  w  as  found  in  the  marls 
which  has  evidently  not  cut  its  way  through  the  overlying  limestones, 
as  it  does  not  penetrate  the  entire  thickness  of  the  marls. 

Behind  Gebel  Abiad  a  small  patch  of  tlie  marls  is  evidently  brought 
up  through  the  limestone  by  a  fold  ;  while  the  basal  member  of  the 
Cretaceous  limestone  forms  a  sort  of  setting  to  the  patches  of  upper 
Eocene  which  cap  the  hills  here. 

A  little  distance  further  north  at  the  end  of  this  hill,  it  was  found 
that  the  Cretaceous  beds  had  been  replaced  by  nummulitic  limestone 
and  from  this  point  northwards  they  were  not  again  met  with.  The 
marls  continue  to  occupy  the  cliff  of  El  Ti  as  far  as  Gebel  Bisher,  but  are 


Gharandel. 
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never  seen  in  the  plain.  There  must  have  been  a  considerable  amount 
of  overlap  during  the  deposition  of  tlie  Eocene  in  this  area,  as  it  is 
found  lying  on  diflEerent  beds,  while,  as  has  been  shown  in  the  chapter 
on  the  Eocene,  nearly  the  whole  series  from  top  to  bottom  is  found 
within  a  few  kilometres. 

Age  of  the  Cretaceous  beds, — Concerning  the  age  of  the  Cretaceous 
series  of  the  rocks  found  in  Sinai,  there  seems  to  be  a  fairly  general 
consensus  of  opinion  amongst  geologists.  All  are  agreed  as  to  the 
presence  of  a  considerable  thickness  of  Cenomanian  beds  ;  but  as  to 
the  presence  of  Turonian  beds  different  writers  are  not  in  agreement. 
Rothpletz  states  that  no  Turonian  exists  in  Sinai  ;  while  the  late 
Dr.  Duncan  considered  that  there  were  grounds  for  the  belief  in  the 
presence  of  these  beds. 

The  presence  of  Senonian  beds  is  proved  by  the  numbers  of  Gry- 
phaea  vesicularis  in  the  Avhite  chalky  limestone  at  the  base  of  the  mass 
of  flinty  limestones  about  400  metres  thick.  Whether  these  limestones 
belong  entirely  to  the  Senonian,  or  partly  to  the  Danian  also,  is  impos- 
sible to  determine,  as  this  great  mass  of  rock  is  remarkably  unfos- 
siliferous. 

Gypsumised  Cretaceous  rocks, — It  now  remains  to  describe  those 
rocks  which  have  undergone  alteration  into  gypsum.  The  first  occur- 
rence noted  was  on  the  eastern  slope  of  Qabeliat  where  the  Miocene 
deposits  had  been  removed  by  denudation.  It  was  evidently  a  part  of 
the  Cretaceous  limestone  which  had  been  altered.  The  main  patch, 
however,  occurs  to  the  north  of  Wadi  Fer&n  and  forms  the  floor  on 
which  lie  the  Miocene  deposits.  It  appears  in  the  cliff  composed  of 
these  rocks  which  overlooks  Wadi  Withr.  When  examined  it  is  seen 
to  consist  of  a  more  or  less  pure  bed  of  gypsum  at  the  top,  below  which 
come  marly  beds  having  a  great  resemblance  to  the  Cretaceous  marls. 
Further  north,  in  the  northern  Wadi  Withr,  a  section  of  these  rocks 
was  seen  in  Grcbel  Morr.  At  the  top  came  the  Miocene  deposits  followed 
by  gypsum,  beneath  which  came  gypseous  marls,  these  finally  passing 
into  unaltered  Cretaceous  marls.  That  this  is  the  work  of  water  seemed 
undoubted,  as  the  marls  are  veined  in  all  directions  with  strings  of 
small  crystals  of  this  mineral ;  while  the  hard  compact  limestone  beds 
have  been  in  many  places  entirely  recrystallised,  and  changed  into 
aggregates  of  small  plates  of  gypsum.  In  the  report  of  the  Eastern 
Desert  *  it  was  pointed  out  that  the  gypsum  in  that  area  was  closely 

*  "  Topogr.  and  Geol.  of  the  East.  Desert  of  Egypt,  Central  Portion."  Cairor  1902,  p.  196. 
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associated  with  the  Beach  deposits,  and,  it  was  believed,  owed  its  origin 
to  them.  In  the  area  under  description  clear  evidence  was  found 
proving  that  the  alteration  had  proceeded  from  above  downwards,  for 
when  a  section  was  examined,  the  gypsumised  marls  were  found  to  pass 
into  marls  containing  gypsum,  and  finally  unaltered  rocks  containing 
Cretaceous  fossils  round  which  were  little  clusters  of  gypsum  crystals. 
No  further  evidence  is  needed  to  establish  this  explanation,  and  dispose 
of  the  theory  of  gases  rising  from  below  as  the  metamorphosing  agent. 
These  beds  occur  under  the  Miocene  deposits  wherever  the  latter 
have  been  removed,  while  their  unaltered  representatives  are  often  seen 
standing  out  beyond  the  area  in  which  the  latter  have  been  deposited. 
To  the  north  of  Seh  Sidri  they  form  an  irregular  triangular  patch  where 
the  Beach  deposits  have  been  removed,  and  are  underlaid  by  the  un- 
altered marls  as  in  Wadi  Withr.  At  the  base  of  Gebel  HadAd  they  are 
cut  off  by  the  fault  which  throws  down  the  Cretaceous  limestone  and 
the  Miocene  deposits. 

These  beds  are  the  metamorphosed  representatives  of  the  Gryphoea 
vesicidaris  limestone,  and  the  upper  half  of  the  Cretaceous  marls.  In 
this  they  differ  from  those  on  the  western  shore  of  the  Gulf  of  Suez, 
where  in  nearly  every  case  the  lower  limestone  of  the  Eocene  was 
included  with  the  upper  member  of  the  Cretaceous. 

Although  it  has  been  clearly  established  that  the  alteration  into 
gypsum  is  from  above  by  the  agency  of  water,  yet  there  still  remain 
some  inexplicable  points.  For  instance,  in  no  single  case  which  came 
under  the  writer's  observation,  where  the  Ntimmulites  Gizehensis  bed 
underlaid  the  Miocene  deposit,  was  this  bed  gypsumised.  At  first  it 
seemed  as  though  different  conditions  existed  in  these  areas,  but  this 
idea  was  soon  disposed  of  when  the  Cretaceous  and  the  nummulitic 
beds  were  found  underlying  the  younger  deposit  in  one  area,  where  the 
former  were  gypsumised,  while  the  latter  remained  unaltered.  Whether 
it  be  that  the  numerous  fossils  in  the  latter  render  it  less  amenable 
to  the  action  of  water  is  uncertain ;  it  may  be  that  it  allows  the  water 
to  pass  through  more  easily  than  the  closer  and  more  compact  chalky 
rock  of  the  Cretaceous.  Or  perhaps  tlie  better  explanation  is  that  the 
more  finely  diWded  chalky  nature  of  the  Cretaceous  limestone  renders 
it  much  more  liable  to  alteration  by  j)ercolating  water,  than  the  more 
compact,  semi-crystalline  nummulitic  limestone. 
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DETERMINED   BY  R.  B.  NeWTON,    NaTUKAL  HisTORY    MusKMM,  LoNDON. 


Gebel  and  Wadi  Qabeliat. 

Ne/rinwa  olisipcmenns,  Sharpe. 
Ostrea  (?)  alicula,  Hamlin. 

do,       flahellata,  Goldf. 

do.        Afrivana,  Lam.  sp.  =  (>.  Auressensis,  (/Oq., 
0.  snborhicuhtta.  Lam.  sp.=  0.  Mermeti,  Coq. 
PUcattda  Reynedj  Coq. 
Cast  like  Gli/cimeris  Marrotianus,  d'Orb.  sp. 
„       „      Cnculhra  Ligeriensisj  d'Orb. 

^Arca  indurata, 
SphfrruUtes  Lefehvre'x,  Bayle. 
Sidenia  Batneusu,  Peron  and  Gauth. 
Hemiaster  snitiger,  Forbes. 

do.         Ileberti,  Cocj. 

Gebel  Safariat. 

Tylostonui  glohosum,  Sharpe. 
Ostrea  f  alicula,  Hamlin. 

do.       Africana  Lam,  sp.=  (>.  Anressenis,  Coq. 

do.       sahorhicidafa,  Lam.  sp.  =  ().  Mermeti^  Coq. 
Grt/pfuea  i^esindosa,  J.  de  C.  Sow.=  6r.  Vesicalans  wiT.judaica,  Lart. 
Sphrrulites  Lefehvrei,  Bayle. 
Diplopodia  f  variola  re,  Brong. 
Linthia  ohlonga^  d'Orb. 
Copfophf/ma  prohlematirum,  Peron  and  Gauth. 

Gebel  and  Wadi  el  Araba. 

Ostrea  like  Ugmtannn,  Coq. 

do.     ^ffahellata,  Goldf. 

do,      Olisiponensis,  Sharpe. 

do.      Africana,  Lam.  sp. 

do.      suhorhiculata,  Lam.=  C>.  Mermeti,  C-oq. 

do.      sp. 
Gryphra  vesiculosa,  J.  de  C.  Sow. 
Sphvrulites  Lefehvrei,  Bayle. 
?  Diplopixlia. 
Linthia  obloiiga,  d'Orb. 
Coral  like  Tluimnastrcea  decipiens,  Mich. 

Wadi  Raqqa. 

Hemiaster  scutiger,  Forbes, 
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Wadi  Thaghadi. 

Ostrea  olisiponensis^  Sharpe. 

do,      africana.  Lam.  sp. 

do.      suborbintlataj  Lam.  sp.=  0.  AJermeti,  C<k\. 
Sphcerulites  Lefehvret^  Bayle. 
Diplopodia  variolare^  Brong. 

Wadi  Esba. 

Ostrea  olisiponensis,  Sharpe. 
Plicatula  allied  to  Ipatnensis,  Coq. 
Holectypus  excims^  Desor. 
Linthia  oblonga,  d'Orb. 
Hemiaster  scutujer,  Forbes. 
do,        Heherti^  Coq. 

Nagb  and  Wadi  El  Budra. 

Ostrea  olisiponensis^  Sharpe. 

do,      afncana.  Lam. 

do,      suborhiculata^  Lam.  sp. 
Ueterodiadema  libycum,  Cotteau. 

Wadi  Ethal. 

Ostrea  fahellata,  Goldf. 

do,      africana^  Lam.  sp. 

do.      svhorhicula^  Lam.  sp. 
Sphcendites  Lefehvrei,  Bayle. 
DijAopodia  ?  Sinaicum,  Desor. 

Wadi  Silfa. 

Ostrea  rediviva,  Coq. 

Plicatula  allied  to  batnensts,  Coq. 

Linthia  ohlonga,  d'Orb. 


Section  V.— THE  NUBIAN  SANDSTONE. 

Under  this  heading  are  grouped  all  the  rocks  which  come  between 
the  Cretaceous  marls  and  the  Carboniferous  beds.  They  consist  of  a 
mass  of  sandstones  varying  in  colour  from  a  dazzling  white,  through 
pink  and  red  to  dark-brown,  and  singularly  remarkable  for  the  entire 
absence  of  fossils  in  them. 

Russeger  *  described  the  sandstones  occurring  in  Egypt  and  Nubia 
as  "  Nubian  Sandstone,"  and  in  his  maps  of  Egypt,  Nubia  and  Arabia 

•  ^'ReiMn  in  Unter  Aegypt.  auf  d.  Halbinsel  d.  Sinai  &c./'  Vol.  III. 
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Petroea  coloured  it  as  Lower  Cretaceous.  In  the  text  of  his  book  he 
makes  no  positive  statement,  but  says  that  the  beds  in  question  are  not 
younger  than  Lower  Cretiiceous. 

In  1864,  Figari  Bey  *  described  the  sandstones  occurring  in  Egypt, 
Sinai,  and  in  the  neighbourhood  of  Aqaba.  In  Sinai  he  mentions  the 
tripartite  arrangement  of  the  series  (two  sandstones  with  a  thin  lime- 
stone between  them).  He  assigns  a  thickness  of  850ft.  to  the  sandstone 
of  Aqaba.  In  Sinai  he  regards  the  whole  series  as  being  of  Triassic  age. 
He  considers  the  limestone  as  representing  the  Muschelkalk,  although 
his  reason  for  this  determination  is  not  quite  clear.  Perhaps  the 
resemblance  in  position  of  this  limestone  to  the  Muschelkalk  may  have 
been  the  reason  for  the  above  determination. 

Bauerman  if  in  1868,  after  his  visit  to  Sinai,  adopted  the  same  view, 
although  he  states  that  he  has  no  decided  opinion  on  the  subject  owing 
to  the  great  want  of  evidence. 

Hull  J  describes  them  from  the  head  of  Wadi  Hamr  right  along  to 
Gebel  Dhalal,  but,  as  he  includes  the  Upper  sandstone  of  the  Carboni- 
ferous under  this  heading,  his  boundaries  and  the  writer's  necessarily 
differ. 

These  rocks  were  first  met  with  in  Grebel  HammS<m  Saidna  Musa,  General 
where  they  were  capped  by  a  coral  reef  dipping  8°  S.  The  sandstone 
dips  about  10°  S.E.  Further  north,  in  the  Wadi  el  Araba,  they  form  a 
band  between  the  igneous  coast-range  and  the  Cretaceous  marls,  while 
on  the  opposite  side  of  El  Qa  they  are  seen  forming  the  floor  and  part 
of  the  sides  of  Wadi  Thaghadi.  Again,  at  the  junction  of  the  sedimen- 
tary' and  igneous  rock  in  Wadi  Feran,  they  appear  and  persist  right  up 
Wadi  Mokateb,  ending  against  the  Carboniferous,  and  sweeping  round 
to  Gebel  Abu  Alaqa,  from  whence  they  run  northwards  as  far  as  Wadi 
Shellal,  where  they  are  carried  down  below  the  surface  by  the  main 
fault.  A  small  patch  is  next  seen  on  the  north  side  of  El  MarkhS,, 
while  the  main  exposure  extends  from  the  head  of  Wadi  Eth&l,  along 
the  foot  and  in  the  cliff  of  Gebel  el  Ti  as  far  as  Gebel  Dhalal  which  is 
the  eastern  lx)undary  of  the  area  described.  North  of  Wadi  Hamr 
these  rocks  are  seen  in  the  foot  of  the  cliff  of  El  Ti  where  it  is  cut  out 
by  a  fault  at  Wadi  Bagha. 

Taking  the  areas  in  turn  it  is  now  necessary  to  describe  them  in  Gebel 
detail.    In  Gebel  HarnmS.m  Saidna  Musa  it  is  a  yellow  sandstone  covered  saidna  Musa. 


•  "Studii  Bcientifici  suir  Egitto,"  etc.,  Lucca,  1864. 
t  Op.  tit  p.  27. 
t  Op.  cit  p.  31. 
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by  a  Beach  deposit  and  dipping  5°  S.E.     This  forms  the  base  of  (rebel 
Wadi  el  Araba.  Abu  Suw^ra  and  Is  continuous  with  that  which  appears  in   Wadi  el 
Araba.     Here  the  sandstone  consists  of  the  following  members  from 
above : — . 

Top. 

1.  Red  sandstone  containing  numerous  pebbles  of  quartzite. 

2.  Purple  sandstones. 

3.  Pure  white  sandstone. 

4.  Red  or  brownish  sandstone  lying  uneonformably  on  igneous  rock.    These 

dip  at  10°  to  15°  to  the  east. 

In  the  wadi,  beds  of  white  and  jjinkish  pebbles  are  met  with  which 
are  remains  of  the  weathering  of  the  sandstone,  while  the  sand  has 
been  piled  up  on  the  flank  of  the  igneous  range,  this  being  a  direct  contra- 
diction to  Walther's  statement  as  to  the  origin  of  the  sand.  Further 
north,  where  the  upper  part  of  the  wadi  enters  the  sea  through  a  break 
in  the  igneous  range  due  to  a  dip-fault  which  has  thrown  forward  the 
coast-range  with  the  sedimentary  rock  in  proportion,  some  of  the 
white  sandstones  which  occur  in  the  wadi  have  become  so  impregnated 
with  hydro-carbons  as  to  be  perfectly  black,  while  the  smell  is  very 
marked.  This  sandstone  continues  up  to  where  the  igneous  range 
ends,  the  rest  of  it  being  lost  under  the  gravels  in  the  coast  plain. 

In  Wadi  Thaghftdi  there  occurs  a  patch  of  dark  red  Nubian  sandstone 
which  seen  from  a  distance,  appears  like  dark-red  igneous  rock.  It 
was  probably  this  which  made  Walther  mark  it  "?  granit"  in  the 
map  which  accompanies  his  "Korallen  Riffe  der  Sinaihalbinsel,"  as  he 
could  not  have  been  at  all  in  doubt  of  the  nature  of  the  rock  had  he 
visited  it. 

At  Wadi  Fer8,n  where  the  gneiss  is  cut  off  by  the  main  fault  the 
Nubian  sandstone  comes  in  in  a  wedge-shaped  piece;  this  is  due  to  the 
vicinity  of  a  node  in  the  fault,  the  throw  being  nmch  less  than  it  is 
further  south.  In  places  it  is  still  lying  on  the  flanks  of  the  gneiss  as  if 
it  had  been  dragged  down  from  above  by  the  rocks  previous  to  their 
being  fractured. 
Wiidi  Mokatvb.  On  the  north  side  of  this  wadi,  where  the  other  Wadi  Mokateb  enters 
it,  the  sandstone  forms  a  narrow  strip  dipping  from  5°  to  7°  west.  As 
the  water-parting  is  reached  between  the  two  wadis  bearing  the  name  of 
Mokateb  the  low  hills  of  the  Cretaceous  marls  suddenly  shrink  up,  the 
sandstone  widening  correspondingly  ;  the  former  presents  an  extremely 
narrow  outcrop,  due  perhaps  to  a  sharp  fold,  for  it  opens  out  again 
further  north.  As  the  sandstone  outcrop  widened  the  dip  became 
almost  nil  ;  further  north  the  inclination  is  slightly  towards  the  gneiss 
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hills.  The  character  of  the  rock  is  very  similar  to  that  in  the  coast- 
range  of  El  Araba,  it  being  composed  of  rather  coarse  sand  containing 
numerous  pebbles  of  quartzite.  Near  the  top  it  becomes  thin-bedded, 
and  fissile,  rather  approaching  a  marl  in  appearance,  while  its  colour  is 
a  pale  purplish-pink  with  darker  ferruginous  bands.  Lower  down  in 
the  series  in  Wadi  Mokateb,  where  the  numerous  fine  inscriptions  occur, 
the  rock  is  a  dense,  dark-red  and  durable  one.  From  the  \K>int  where 
Wadi  Sidri  leaves  the  hills  the  sandstone  sweeps  round  towards  Gebel 
Abu  Alaqa  where  its  outcrop  suddenly  narrows,  its  dip  gradually 
changing  to  a  southerly  direction  while  in  the  hill  itself  it  is  apparently 
lying  horizontal.  Here,  as  was  stated  in  the  previous  chapter,  there  is 
a  difiiculty  about  the  junction  between  this  rock  and  the  Carboniferous. 
It  may  be  that  there  has  been  a  dome- shaped  mass  such  as  appears 
immediately  to  the  north  where  the  rocks  are  dipping  steeply  to  the 
southwest,  the  Carboniferous  rocks  in  the  centre  appearing  on  the  same 
level  as  those  stratigraphically  above  them.  There  is  no  doubt  that 
a  fault  exists  between  this  formation  and  the  hills,  as  it  is  impossible 
for  these  rocks  to  overtop  them,  and  become  continuous  with  those  on 
their  eastern  slopes. 

Wadi  Budra, — On  the  north  side  of  Wadi  Sidri,  the  Nubian  sand- 
stone is  present  at  the  mouth  of  Wadi  Budra  as  a  narrow  strip  dipping 
steeply  at  25°  to  the  west  under  the  Cretaceous  marls,  while  below  it 
come  the  Carboniferous  rocks.  As  the  wadi  is  followed  up,  the  dip 
gradually  falls  to  10°,  the  outcrop  at  the  same  time  becoming  lelatively 
wider,  but  after  passing  the  Naqb  Budra  arfd  approaching  Wadi  Shellal, 
it  is  suddenly  nipped  out  by  a  fault.  In  this  particular  area  the 
sandstones  are  not  so  compact  as  in  other  places,  the  tendency  rather 
being  towards  thin-bedding  and  fissility,  with  a  higher  percentage  of 
argillaceous  matter  and  iron,  the  latter  in  places  being  so  abundant  as 
to  make  the  rocks  a  dead-black,  thus  simulating  the  appearance  of 
basalt.  Just  a  little  distance  to  the  north  of  Maghara  a  small  rhom- 
boidal  piece  of  these  rocks  has  been  let  down  into  the  Carboniferous 
beds  by  a  fault,  thus  causing  the  turquoise  beds  to  disappear  below 
ground. 

On  the  north  side  of  El  Markhfi,  there  is  a  small  patch  of  Nubian 
sandstone  brought  up  by  a  fault  in  the  middle  of  the  Cretaceous 
area. 

Coming  now  to  the  main  mass  of  Nubian  rocks  which  are  found  in 
the  cliff  and  along  the  foot  of  Gebel  el  Ti  extending  from  lat.  28°  50' N. 
to  29°  14'  N.,  the  place  where  they  were  examined  in  detail  was  in 
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Grebel  Dhaiai.    This  hill,  which  is  an  off-shoot  of  Gebel  el  Ti,  consists  of 
the  following  main  divisions  measured  by  aneroid  : — 

Top. 

1.  Crystalline  marly  limestone  containing  small  gastero- 

poda and  a  big  iV^nWa 98    metres 

2.  Reddish,  slightly  argillaceous  sandstones     80        „ 

3.  Pure  white  sandstone  forming  the  base  and  foot-hills 

ofDhalal 214 

This  white  sandstone  is  of  a  very  dazzling  appearance  when  seen 
at  a  distance.  It  is  very  friable,  strongly  false-bedded,  and  contains 
a  few  small  lenticles  of  white  quartz  pebbles,  these  being  also 
scattered  sporadically  through  it.  On  account  of  its  friability  it  is 
easily  worn  away  by  the  wind,  and  forms  steep-sided,  rounded  knolls 
which  it  is  dangerous  to  attempt  to  climb  owing  to  the  readiness  with 
which  it  crumbles  under  the  foot.  Crossing  over  an  area  of  this  rock 
makes  very  difficult  going  for  camels,  on  account  of  round  hollows 
which  have  been  eddied  out  by  the  wind  and  sand,  and  also  the  sudden 
drops  over  small  waterfalls,  etc.,  which  are  of  frequent  occurrence.  In 
this  hill  are  magnificent  examples  of  wind  and  sand  action,  the  rock 
being  weathered  and  hollowed  out  into  buttressed  scarps  of  the  most 
fantastic  shapes.  If  this  rock  were  in  a  more  favourable  position  for 
trans{  ort  it  would  have  been  a  valuable  source  of  sand  for  the  manufacture 
of  glass.  Situated  as  it  is  the  cost  of  transport  would  be  so  great  that 
it  would  be  impossible  to  make  glass  from  it  at  a  profit. 

Following  the  outcrop  of  the  white  sandstone  northwards,  it  seems 
as  it  approaches  the  Wadi'Siq,  to  contract  and  become  lower  in  the 
cliff,  while  the  Carljoniferous  appears  to  expand  correspondingly,  this 
being  perhaps  due  to  a  roll  in  the  beds.  Towards  the  base  of  the  white 
sandstone  the  beds  become  coarser  and  more  gritty,  as  if  they  had  been 
deposited  in  water  not  far  from  land.  This  has  been  undoubtedly 
the  case,  as  the  underlying  Carboniferous  is  here  very  thin,  a  proximity 
to  land  being  also  suggested  by  the  ripple-marks  and  false-bedding 
which  are  so  frequently  seen.  The  reason  for  the  thickening  of  the 
Carboniferous  is  that  in  going  north  the  observer  is  going  towards 
the  deeper  water. 

Passing  northwards  across  the  Debbet  el  Ramli  the  Nubian  sand- 
stone occupies  the  base  of  El  Ti,  and  extends  out  into  the  plain  beyond 
the  bed  of  VVadi  (larf.  The  boundary  is  here  drawn  somewhat  arbi- 
trarily on  account  of  the  amount  of  blown  sand  in  the  plain  ;  it  was 
only  by  connecting  points  where  the  remains  of  Ixisalt  were  seen,  or 
the  quartzite  bed  which  underlaid  it  was  noted  that  this  could  be  done. 
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Further  west  the  outcrop  of  the  sandstone  narrows  considsrably,  its 
boundary  running  up  to  the  foot  of  the  cliff ;  the  reason  for  this  is  not 
clear,  but  it  is  most  likely  due  to  a  change  in  the  dip,  combined  with  a 
roll  in  the  beds.  This  narrow  outcrop  continues  until  the  head  of 
Wadi  Hamr  is  reached  (the  most  northerly  limit  of  the  Carboniferous), 
when  it  suddenly  opens  out  into  a  vast  terraced  plain^  the  great 
extension  being  due  to  a  reduplication  of  the  beds  by  the  prolongation 
of  the  Wadi  Nasb  fault.  In  this  plain,  which  is  practically  the  last 
exposure  of  these  sandstones  of  any  importance,  the  dip  is  about  5° 
towards  the  cliff,  with  also  a  gentle  inclination  westward.  Against  it, 
at  Sarbftt  el  Gemel,  the  Cretaceous  limestone  is  let  down  by  the  main 
fault ;  while  farther  north  the  Cretaceous  marls  are  seen  lying  against 
this  sandstone  at  an  angle  varying  from  30^  to  40°,  being  thrown  down 
by  an  offshoot  of  the  main  fault.  Further  north  the  fault  dies  away, 
and  the  sandstone  dips  under  the  marls  in  the  normal  way.  It  has 
evidently  been  a  troLgh  which  was  broken  by  the  fault  running  along 
the  present  edge  of  the  cliff,  as  when  the  fault  dies  away  a  normal 
syncline  is  left. 

Along  the  w^estern  edge  of  the  plateau  of  Abu  D6mat  the  Nubian 
sandstone  is  also  exposed  by  a  fault  which  has  let  down  the  overlying 
limestone  against  it. 

In  Wadi  Abu  Q&da  the  Nubian  Sandstone  is  exposed  on  one  side  by 
a  fault  which  has  let  down  the  overlying  marls  against  it.  Further 
north,  along  the  cliff  of  El  Ti  near  Wadi  Bagha,  the  Nubian  Sandstone 
is  again  seen,  being  exposed  by  a  fault  which  has  let  down  the  marls 
and  the  Upper  Eocene  beds  against  it. 

These  beds  are  remarkably  constant  in  their  characters  over  wide 
areas,  as  well  as  in  their  total  thickness.  In  describing  the  section  at 
Gebel  Dhalal  it  was  found  that  the  thickness  was  294  metres ;  while  in 
Section  VI,  where  the  dip  was  measured  and  the  outcrop  accurately 
known,  it  scales  out  at  300  metres,  the  two  results  thus  tallying  very 
closely. 

About  the  origin  of  this  deposit  there  seems  to  be  a  difference  of  origin  of  this 
opinion.  Walther  *  ascribed  it  to  Aeolian  action,  and  Fourtau  f  in  1898  ^"*^*^'**- 
reiterates  this  statement,  while  the  majority  of  earlier  writers  regard  it 
as  of  fluvio-marine   origin.     (The  finding  of  Inoceramus  Cripsii  at 
Aswan  in  these  rocks  by  Dr.  Ball  supports  this  view).     With  the  latter 
idea  the  writer's  views  coincide ;  indeed  it  is  difficult  to  imagine  how 

•  "Ueb.  Ergebn.  ein.  ForechungKreise  auf  d.  Sinaihalbinsel  u.  in  d.  Arab.  Wiiate."    Verhandl.  d. 
Qesael.  f.  Erdk.  z.  Berlin,  1888,  Bd.  XV.  N^  6,  pp.  244-245. 
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any  one  could  ascribe  such  an  origin  as  the  former  to  a  deposit  covering 
such  enormous  areas  of  country.  The  whole  appearance  of  the  rocks 
is  against  it ;  for  instead  of  being  a  big,  unstratified,  tumbled  mass,  as 
Fourtau  says,  they  are  well-bedded,  in  every  place  shewing  the  dip 
running  in  a  normal  fashion.  In  many  places  there  is  strong  false- 
bedding,  but  that  differs  in  character  from  the  rippling  seen  in  a  sand- 
dune  ;  for  whereas  in  the  latter  the  grains  are  invariably  rounded  and 
highly  polished,  in  the  other  case  they  are  angular  or  subangular  with 
a  much  less  degree  of  polish.  The  fact  that  in  places  there  are  clayey 
and  marly  beds  here  and  there  in  the  series  is  also  against  this  idea  ; 
while  the  strongest  argument  against  it  is  the  appearance  of  the  sheet 
of  basalt  lying  between  it  and  the  Carboniferous,  which  has  none  of  the 
characters  of  a  subaerial  flow  but  has  undoubtedly  been  poured  out  under 
water.  The  latter  writer,  as  well  as  Walther,  includes  all  the  sandstone 
above  the  Carboniferous  limestone  in  the  Nubian  Sandstone,  or  as  he 
prefers  to  call  it,  the  Sinaitic  sandstone.  This  being  the  case,  it  is  difficult 
to  explain  the  gradual  passage  between  the  limestone  and  sandstone,  as 
also  the  presence  of  fossils  such  as  Lepidodendron^  and  the  explanation 
must  be  left  to  the  supporters  of  the  aeolian  origin  of  these  rocks. 
The  age  of  the      \i  ig  difficult  to  assiffii  a  definite  affe  to  this  mass  of  sandstones  seeing 

Sandstone.  .  ^  .      .  ^  .         .  .  ^ 

that  no  fossils  have  been  found  in  it.  Hull  *  in  his  map  puts  it  as  (  ?) 
Neocomian,  Cenomanian,  and  this  is  undoubtedly  correct  as  far  as  it 
goes.  It  is  known  that  in  the  marls  which  overlie  this  rock  a  well- 
known  Cenomanian  fossil  (llemiaster  cubicus)  occurs.  It  is  therefore 
probable  that  the  top,  at  least,  of  these  sandstones  is  of  Cenomanian  age, 
while  the  other  part  is  Neocomian.  No  breaks,  as  far  as  this  formation 
has  been  examined,  have  been  noticed,  but  it  is  a  difficult  thing  to 
recognise  an  unconformability  in  sandstone  where  so  much  false-bedding 
exists.  It  is  possible  that  a  great  thickness  of  sandstone  overlying  the 
lava  flow,  which  is  assumed  as  the  upper  boundary  of  the  Carboniferous, 
has  been  removed  during  the  continental  ]>eriod  which  undoubtedly 
existed  from  Carboniferous  to  Cretaceous  times. 


Section  VI.— CARBONIFEROUS  ROCKS. 

These  rocks  occu])y,  on  the  western  side  of  the   Sinai  Peninsula,  a 
strip  of  country  extending  from  the  watershed  at  Gebel  Dhal&l,  along 

•  Op.  cit. 
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the  foot  of  El  Ti  as  far  as  the  head  of  Wadi  Hamr,  from  thence  running 
westward  until  they  are  cut  off  by  the  great  fault  which  has  thrown 
the  Cretaceous  down  against  them,  and  occupying  the  country  as  far 
south  as  Maghara,  and  on  either  side  of  Wadi  Baba.  They  consist  of  a 
thick  series  of  reddish  and  brownish  sandstones  underlaid  by  a  bed  of 
limestone,  which  in  turn  is  underlaid  by  a  series  of  dark-red  sandstones 
and  shales,  these  resting  on  the  eroded  surface  of  the  grey  gneiss  which 
forms  the  country  rock.  On  its  upper  surface  it  appears  to  pass  con- 
formably as  far  as  can  be  seen  into  the  Nubian  sandstone  series,  which 
in  its  upper  half  is  known  to  be  of  Cenomanian  age,  but  whether  this 
lower  part  represents  the  space  of  time  between  this  period  and  the 
Carboniferous  it  is  difficult,  in  the  complete  absence  of  fossils,  to  say 
definitely.  The  writer  is,  however,  inclined  to  think  that,  as  there  is 
no  definite  evidence  of  continuity  in  the  sedimentation,  the  thickness 
of  sandstone  referred  to  is  all  of  Cretaceous  age. 

Ilusseger  *  in  his  maps  and  papers  grcuiped  the  whole  of  the  sand- 
stones in  Sinai  as  Lower  Cretaceous. 

In  1864  Figari  Bey  f  described  these  rocks  and  the  overlying  Nubian 
sandstone,  and  assigned  them  to  the  Triassic  period. 

In  1868  Bauerman  J  visited  the  peninsula  and  described  the  sand- 
stones, etc.,  lying  between  the  igneous  and  metamorphic  series  and  the 
Cretaceous  beds.  He,  however,  could  not  come  to  any  definite  conclu- 
sion as  to  the  age  of  these  beds,  and  eventually  followed  Figari  Bey 
in  regarding  them  as  of  Triassic  age,  although  he  did  not  feel  satisfied 
with  the  evidence  to  hand. 

In  the  following  year,  the  Officers  of  the  Ordnance  Survey  of  Sinai  § 
collected  the  following  fossils  from  the  limestone : — 

(S)  Orpins  Alichelini,  Wadi  Nasb. 

(S)  Streptorhynchus  crenistria,  Phil.  Wadi  Nasb. 

(S)  Spirifer, 

*  Afurchisonia,  Wadi  Nasb. 

*  EuUma.  „         „ 

(S)  Rhodocrinus   and  Poterioerinus,     Wadi  Nasb. 

*  Lepidodendron  Mosaunim,  Salter.       „         „ 
(H)  SigiUaria  sp.,     Wadi  Mokateb. 

(S>=:Survey  Officers.    *=J.  Saltere's  collection  described  in  Q.J.G.S.  No.  97.    (H>i=The  Rer 
F.W.  Holland. 
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In  1883  Hull  *  visited  this  place  and  collected  fossils  which  shewed 
that  the  age  of  the  limestone  was  Lower  Carboniferous.  He  gives  the 
thickness  of  the  bed  as  20  feet,  but  as  will  be  shown  later,  this  is  far  too 
little,  the  reason  being  that  he  was  dealing  with  a  place  where  it  had 
been  much  eroded. 

It  is  to  be  regretted  however  that,  in  the  section  he  gives  across 
Wadis  Serabit  and  Nash,  he  has  turned  it  round  the  wrong  way.  No 
compass  bearing  is  given  indicating  the  direction  of  the  beds,  but  as 
the  dip  of  the  beds  is  north-easterly  it  is  presumed  that  the  line  lies 
north-east — south-west.  Accordingly  the  Debbet  el  Ramli  which  is  on 
the  right  of  the  section  should  be  on  the  left  as  the  plain  lies  to  the  east 
of  Serabit. 

To  the  sandstones  which  underlie  this  limestone,  Hull  has  proposed 
the  name  of  the  "  Desert  Sandstone  "  which  may  perhaps  be  allowed 
to  stand,  although  the  writer  prefers  to  group  it  with  the  limestone 
under  the  head  of  Carboniferous. 

He  recognises  the  fact  that  there  are  great  variations  in  thickness 
of  these  lower  beds  owing  to  the  irregularity  of  the  floor,  only  shallow- 
water  types  occurring  in  these  areas.  During  the  survey  of  this  area, 
the  observations  made  enable  the  writer  to  endorse  these  views,  and  to 
add  that  there  is  evidence  of  an  overlap  as  well. 

Turning  now  to  the  detailed  description  of  the  rocks  it  is  proposed 
to  work  from  above  downwards.  Beginning  with  the  most  easterly 
extension  noticed  of  these  rocks,  viz.,  at  the  head  of  Wadi  el  Akhdar, 
there  is  a  series  of  thin,  gritty,  ripple-marked  beds,  often  strongly 
current-bedded,  and  dark-rod  in  colour.  Further  up  these  beds  became 
lighter  coloured,  and  in  the  wadi  showed  fine  concentric  bands  of  alter- 
nate red  and  white,  the  extreme  phase  of  which  was  the  formation  of 
ferruginous  nodules  with  a  core  of  sandstone.  These  pass  upwards 
by  a  sharp  transition  into  a  pure  white,  friable  sandstone,  which  has 
been  regarded  as  Post-Carboniferous  for  reasons  which  will  be  adduced 
later. 

In  Wadi  Sheqer  the  base  of  this  sandstone  is  seen  to  consist  of  a 
conglomerate  of  quartzite  pebbles  about  the  size  of  walnuts,  which  is 
only  a  little  over  a  metre  thick.  This  is  cemented  by  silica,  and  is 
almost  a  quartzite,  while  iibove  it  the  beds  are  gritty  but  gradually 
becoming  finer  as  they  are  tmced  upwards,  this  being  in  accordance 
with  the  supposition  that  these  beds  were  deposited  in  a  subsiding 
area.     To  the  north  of  Wadi  Siq  these  sandstones  are  seen  in  better 

*  Op.  cit.,  p.  45. 
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development,  in  a  small  hill — Gebel  Habir — where  the  following  succes- 
sion from  above  was  noted : — 

7\fp. 

1.  Thin  bed  of  pink  siliceous  siindstone,  (quartzite). 

2.  Series  of  redder  sandstones. 

3.  Two  thin  beds  of  purplish,  fissile  sandstones  with  markings  resem- 

bling planWmpressions. 

4.  A  whitish  sandstone  forming  the  base. 

The  whole  of  this  section  amounted  to  144  metres  thickness.  Further 
north  in  Gebel  Hameier  a  cap  of  olivine  basalt  covers  this  sandstone 
and  underneath  it  comes  the  thin  bed  of  quartzite  noted  in  the  above 
section.  In  several  other  hills  beside  Habir  this  bed  of  quartzite  is 
present  thus  evidencing  the  former  ]^resence  of  the  basalt. 

In  the  Debbet  el  Ramli  the  floor  of  the  plain  is  almost  entirely  com- 
posed of  the  quartzite  bed  which  underlies  the  basalt.  On  the  edge 
of  the  Wadi  Baba  a  much-altered  dolerite  dyke  cuts  the  sandstone, 
this  being  the  only  instance  met  with  where  the  dyke  cuts  the  sand- 
stone above  the  limestone.  It  is  stated  in  the  description  of  the  lava- 
flows  that  the  basalt  has  been  adopted  as  the  upper  boundary  of  the 
Carboniferous  rocks,  and  this  has  been  found  to  be  a  very  useful  indi- 
cator ;  for  where  it  has  been  removed,  the  quartzite  bed  is  always 
present.  The  reason  for  the  adoption  of  this  bed  as  the  boundary-line 
is,  that  in  the  sandstones  underneath  the  basalt  several  specimens  of 
Lepidodendron  were  found,  while  above  it  not  a  single  specimen  was 
met  with.  This  may  be  regarded  by  some  as  a  somewhat  arbitrary 
line,  but  in  the  absence  of  a  better  it  has  been  found  to  answer  the 
purpose  very  well,  the  boundary  lines  fitting  in  over  long  distances. 

As  to  the  thickness  of  this  sandstone  it  has  never  been  seen  in  a 
complete  section,  but  in  Section  VI,  where  the  height  of  the  hills  and 
the  dip  of  the  beds  were  known,  it  works  out  at  150  metres  which  is 
very  near  the  mark,  144  metres  having  been  noted  in  Gebel  Habir 
where  the  limestone  was  not  exposed.  Working  from  Gebel  el  Ti 
towards  the  hills  round  Wadi  Baba,  the  upturned  edges  of  the  beds  are 
crossed  in  descending  order,  until  in  the  neighbourhood  of  Wadi  Malha 
the  limestone  bed  is  found,  the  dip  being  about  3°  towards  El  Ti.  In 
Gebel  SeralntelKhadim  the  whole  series  of  the  (Carboniferous  is  crossed 
as  this  hill  is  climbed.  It  is  capped  by  the  same  bed  of  olivine-basalt 
as  was  seen  in  the  hill  of  Hameier.  Beneath  it  come  the  same  sand- 
stones, the  limestone  following  in  descending  order,  and  then  the  lower 
series  of  sandstones,   the  whole,  excluding  the  igneous  rocks,  being 
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estimated  to  be  350  metres  thick.  From  the  head  of  Wadi  Malha 
this  rock  occupies  the  whole  of  the  plain  of  the  Debbet  el  Ramli  up 
to  the  head  of  Wadi  Hamr.  No  limestone  is  seen  outcropping  in  the 
plain,  it  having  gone  under  just  as  the  edge  is  crossed.  In  the  region 
of  Wadi  Hamr,  there  are  splendid  examples  of  wind  action  on  these 
sandstone  rocks ;  they  are  planed  off  and  rounded  to  such  an  extent 
that  one  might  be  excused  if  they  were  mistaken  for  granite  knolls  in 
the  distance.  At  this  spot,  too,  they  are  much  impregnated  with  iron 
oxide,  thus  causing  them  to  assume  the  peculiar  slaggy  appearance  so 
common  in  the  Nubian  sandstone.  Except  for  small  outcrops  in  the 
sides  of  the  hills,  or  where  it  has  been  let  down  by  faults,  this  rock  is 
not  found  in  great  force  in  the  neighbourhood  of  Wadi  Baba.  In  this 
district,  the  country  has  a  general  trend  towards  the  base  of  Grebel  el 
Ti,  the  beds  having  a  general  dip  of  about  3°  in  that  direction ;  while 
they  slope  up  towards  the  ridge  of  El  Markhfi,,  where  they  have  been 
broken  by  the  great  fault  which  runs  up  the  peninsula  more  or  less 
parallel  to  the  sea.  There  is  a  general  fall  of  the  beds  to  the  north,  as 
well  as  the  north-east.  In  Wadi  Nasb  the  sandstone  along  with  the 
underlying  beds  is  thrown  down  by  the  fault  first  discovered  by  Bauer- 
man,  *  to  the  extent  of  153  metres.  Further  north  the  throw  is  not 
so  great  as  in  this  wadi,  the  two  sandstones  being  laid  against  each 
other. 

The  next  place  where  this  rock  occurs  is  between  Wadis  Shell41  and 
Sidri,  where  the  ground  is  entirely  occupied  by  it  and  the  basalt,  except 
where  a  small  patch  of  Nubian  sandstone  has  been  let  in  by  a  fault. 
In  this  area  occur  the  old  workings  for  turquoise  in  Wadi  Qena.  They 
are  about  hpE-way  up  the  cliff  in  a  light-coloured  bed  of  sandstone, 
while  on  the  top  of  the  hill  is  the  basalt  flow  previously  mentioned. 

The  boundary  of  this  sandstone  has  been  drawn  arbitrarily  to  the 
south  as  there  is  no  well-marked  Ime  between  it  and  the  Nubian  series. 
The  main  reasons  for  doing  so,  are: — 

1.  Lejndodendnm  remains  were  found  in  the  rock  to  the  north  of  the 
boundary  while  none  were  seen  to  the  south. 

2.  These  beds  were  on  a  lower  level  than  the  basalt. 

3.  True  Nubian  sandstone  overlies  them  in  Gebel  Abu  Alaqa. 

On  their  southern  border,  however,  there  is  a  difficulty  about  the 
suddenness  with  which  they  go  under  the  Nubian.  This  is  capable  of 
two  explanations  viz  :  (1)  A  fault  may  have  let  them  down,  or  a 
sudden  change  of  dip  such  as  is  seen  on  the  side  of  Wadi  Budra;  or  (2) 

•  Op.  cit. 
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there  may  have  been  an  overlap  of  the  younger  over  the  older  beds. 
There  is  little  doubt,  however,  as  to  the  relative  age  of  the  beds  on 
either  side  of  Wadi  Sidri,  and  the  boundary  cannot  be  far  from  the  actual 
junction. 

In  Wadi  Qenaia,  a  tributary  of  Qena  the  turquoise-bearing  bed  runs 
quickly  to  earth  and  does  not  show  again  for  a  good  distance  to  the 
north,  l)eing  let  down  by  a  fault  as  well  as  by  a  syncline.  This  fault 
which  is  roughly  quadrilateral  in  outline  has  let  in  a  small  patch  of 
Nubian  sandstone  undoubtedly  carrying  down  the  basalt  bed  with  it, 
thus  accounting  for  the  hiatus  in  the  continuity  of  the  flow  which  could 
not  otherwise  be  explained.  The  whole  of  this  area  has  been  much 
folded  and  faulted.  Towards  the  west  the  hills  dip  steeply  about  12°, 
while  northwards  they  are  inclined  5°.  On  the  east  side  they  have 
been  let  down  by  the  main  fault  against  the  granite,  the  throw  being 
990  metres.  Step-faulting  has  also  been  common  as  slickensides  are 
very  abundant.  Some  of  the  sandstones  in  this  district  are  highly 
charged  with  iron,  being  so  dark-coloured  as  to  simulate  the  appearance 
of  the  basalt. 

On  the  north  alon<j  the  side  of  Wadi  Shellal  these  beds  have  been  let 
down  again  by  the  same  fault,  which  there  bends  round  in  a  south- 
westerly direction,  the  sandstone  which  is  seen  at  the  top  of  the  hill  on 
the  opposite  side  of  the  wadi  being  found  in  its  floor. 

In  Wadi  Budra  nejir  its  mouth  these  beds  are  dipping  at  25°  under 
the  Nubian  sandstone,  while  only  a  little  distance  to  the  east  of  this  point 
the  beds  are  horizontal;  it  seems  therefore  that  here  is  the  remainder  of 
a  large  anticline  which  has  been  broken  at  its  eitstern  limb  while  the 
other  has  been  left  intact.  Further  north  the  dip  gradually  falls  to  10°, 
the  outcrop  of  the  Nubian  sandstone  relatively  widening. 

Along  the  side  of  Wadi  Shellal,  near  where  it  enters  Wadi  Baba,  and 
on  the  line  of  the  main  fault,  the  sjuidstone  has  been  carried  underground, 
but  a.s  the  wadi  is  followed  southwards,  first  Nubian  sandstone,  then 
the  upper  sandstone  of  the  CarlK>niferous,  and  finally  the  limestone 
appears  as  the  downthrow  gradually  lessens,  until  as  the  branch-fault  is 
followed  up,  it  dies  out  altogether,  the  beds  assumhig  their  normal 
position  relative  to  each  other. 

Carboniferous  limestone. — This  bed  is  ex|)osed  over  an  area  on  either 
side  of  Wadi  Baba  measuring  14  by  1(5  kilometres.  It  does  not  actually 
cover  this  area  but  its  various  outcrops  are  met  with  in  it,  while  several 
large  patches  actually  exist.  It  was  first  met  at  the  head  of  Wadi  Malha 
where  the  guide  had  taken  the  writer  to  show  him  a  curious  black  stone 
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which  had  excited  his  curiosity,  and  which  turned  out  to  be  a  mixture 
of  pyrolusite,  psilomelane  and  haematite.  After  examination,  this  ore 
was  found  to  lie  in  pockets  at  the  base  of  a  dark,  crystalUne  limestone, 
at  its  junction  with  the  underlying  sandstone.  These  pockets  were 
from  '7  to  1*3  metres  deep.  (For  a  fuller  account  of  this  ore  see  section 
on  Economic  Products,  p.  199).  This  bed  of  limestone  was  traced  over 
the  plateau  to  where  the  true  Wadi  Baba  begins,  a  distance  of  6  kilo- 
metres. In  places  the  limestone  is  highly  impregnated  with  manganese 
ores.  In  the  middle  of  this  bed  there  occurs  an  ochreous,  fissile  Hme- 
stone,  which  has  been  worked  round  the  edges  of  the  small  knolls  on  the 
plateau  for  copper ;  numerous  workings  were  seen,  but  no  galleries  or 
tunnels  were  met  with.  From  what  could  be  seen,  the  ore  (which  was 
malachite)  was  only  in  incrustations  on  the  sides  of  cracks  and  did  not 
look  at  all  worth  working.  There  seems  to  be  little  doubt  that  this  was 
one  of  the  places  whence  the  ancient  Egyptians  got  the  ore  which  they 
smelted  in  Wadi  Nasb. 
Wadi  Meringa.  ^g  [^  ^j^g  ^j^^  jj^^j  crystalline  bed  which  forms  the  base  of  this  series 
which  covered  the  plateau  above  referred  to,  it  was  difficult  to  find 
fossils  in  it,  but  near  the  head  of  Wadi  Meringa  a  section  was  found 
which  shewed  it  to  be  composed  of : — 

Tap. 

1.  Bed  of  crystalline  limestone. 

2.  Layers  of  fissile,  ochreous  limestone. 

3.  Bed  of  crystalline  limestone. 

These  were  in  all  from  20  to  30  metres  thick.  In  the  ochreous  beds 
were  found  Zaphrentk^  Cha^teteSj  Spirifer  and  Productus,  thus  shewing 
that  it  belonged  to  the  Carboniferous  period.  This  limestone  also  occurs 
in  Gebel  Serabit  el  Khadim  and  the  hill  to  the  north  ;  in  the  former 
it  extends  for  several  kilometres  on  the  surface  of  the  plateau  to  the 
south-west.  From  the  former  hill  a  beautiful  specimen  of  kidney  ore 
was  obtained,  while  numerous  other  examples  were  seen  embedded  in 
the  rock.  In  the  ridge  separating  Wadi  Lahian  from  Wadi  Nasb,  this 
bed  also  occurs,  forming  the  surface  and  disappearing  under  the  sand- 
stone which  forms  Gebel  Riglen.  On  the  top  of  the  ridge  there  are 
12  to  15  metres  of  a  dark  crystalline  Umestone  containing  rounded 
quartz-grains,  and  highly  coloured  by  iron  ores.  At  this  place,  wherever 
the  limestone  has  been  removed,  the  manganese  ores  are  seen,  and 
doubtless  they  occur  beneath  it  over  all  the  area.  Near  the  junction  of 
the  limestone  and  underlying  sandstone,  small  pockets  of  very  pure 
haematite  occur,  varying  from  3  to  6  kilos,  in  weight.  Along  this 
valley  runs  the  fault  first  discovered  by  Bauerman,  which  throws  down 
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the  limestone  against  the  fundamental  gneiss,  the  throw  being  153 
metres.  According  to  Hull  *  the  throw  is  123  metres ;  the  discrepancy 
may  be  due  to  the  different  places  at  which  the  throw  was  measured. 
On  the  west  side  of  the  wadi,  i.e.,  on  the  down-throw  side,  there  occur, 
at  the  base  of  the  limestone,  some  pockets  of  manganese  and  iron  ores, 
and  here  there  was  a  gallery  driven  into  the  rock  to  work  it.  At  this 
point  are  the  following  members  of  the  series  : — 

Top, 

1  Limestone  full  of  crinoid  stems  and  a  few  crinoids. 

2.  „  with  Spirifer  and  Productus, 

3.  „  with  Chcetetes, 

4.  Hard,  brittle,  crysfcilline  limestone. 

5.  Ochreous,  marly  beds. 

(>.  Gritty,  crystiilline  limestone. 

These  were  so  placed  that  it  was  impossible  to  obtain  the  thickness 
of  the  various  beds.  The  limestone  dips  east  at  this  point  at  5°,  the 
high  dip  being  due  to  the  fault,  but  there  is  also  a  gentle  roll  north  and 
south,  while  the  rocks  dip  N.N.W.  at  3°.  The  basal  limestone  is 
often  so  impregnated  by  the  ores  of  manganese  and  iron  that  it 
becomes  black  and  brown.  The  Chstetes  and  brachiopod  beds  are 
somewhat  fissile  but  crystalline,  while  the  crinoid  bed  is  a  hard  crystal- 
line rock. 

On  the  north  side  of  Wadi  Baba  near  the  mouth  of  Nasb  there  is  a 
good  example  of  the  solution  of  limestone  at  the  junction  of  these  beds 
with  the  sandstone. 

The  fault  which  throws  down  the  limestone  here  was  traced  beyond 
Wadi  Baba  to  the  Debbet  el  Ramli  where  further  evidence  of  it  was 
hidden  under  the  sand  of  the  plain. 

In  Wadi  Halliq  there  are  some  old  mines  in  the  limestone  in  which 
manganese  and  iron  ores  occur  in  large  quantity,  the  former  largely 
in  the  form  of  wad.  It  was  not  for  these  ores,  however,  that  these 
mines  were  opened,  as  they  have  been  thrown  out  into  the  rubble-heaps; 
the  probability  is  that  it  was  copper,  seeing  it  was  the  centre  of  the 
copper  smelthig  district.  To  the  south  of  this  point  the  limestone 
occupies  the  surface  of  the  plateau — a  large  patch  7*5  by  3*5  kilometres 
in  extent,  and  stretching  almost  up  to  the  granite  hills  at  the  head  of 
Wadi  Shellftl.  Wherever  examined,  the  manganese  and  iron  ores  were 
always  found  under  the  limestone. 

To  the  west  of  Wadi  Halliq  the  limestone  occupies  the  surface  of 

*  Op.  cit. 
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the  plateau  and  extends  to  the  edge  of  the  scarp  which  overlooks  the 
Cretaceous  country  to  the  north  of  El  Markhfi,,  covering  an  area  7.5 
by  5  kilometres. 

On  the  south  side  of  Wadi  Baba,  on  the  range  between  it  and  Wadi 
Shellal,  this  limestone  is  found  lying  at  three  different  levels,  due  to 
a  series  of  step-faults  culminating  in  the  main-fault  line  which  runs 
along  the  bed  of  the  latter  wadi,  some  of  them  throwing  down  over 
60  metres. 

In  places  near  the  edge  of  Baba  the  limestone  forms  a  steep  ridge 
often  not  more  than  2  metres  wide  underlaid  by  the  sandstone,  and 
that  in  turn  by  the  granite.  There  are  two  main  step  faults  which 
throw  down  the  limestone,  and  these  in  both  instances  have  formed 
drainages  which  end  in  sheer  cliffs  before  the  water  reaches  the  main 
wadi.  In  one  oE  the  detached  pieces  of  the  limestone  a  good  section 
was  found  where  it  was  possible  to  measure  the  thickness  of  the  beds, 
the  following  being  the  details : — 

Top, 
1  •  CrystalliQe  limestone  with  thin  bed  of  grit  near  the  top,  the 

whole  representing  the  first  four  beds  in  the  Nash  Section     15  metres 

2.  Ochreous  Marly  beds 9      „ 

3.  Crystalline  limestone    12      „ 

From  the  upper  beds  were  collected  many  corals  {Zaphrentidce) 
Crinoid  stems,  and  Bryozoa.  In  Wadi  Shell&l  the  limestone  is  again 
seen.  From  this  exposure  Walther  collected  Crinoid  stems,  Chwtetes 
and  Zaphrentis.  In  1893  Rothpletz*  published  a  paper  on  Sinai  in 
which  he  concludes  from  the  fossils  he  collected  in  Wadi  Shellal  that 
these  beds  were  of  Permian  age.  Further  up  the  wadi  a  dolerite  dyke 
cuts  this  bed  but  does  not  reach  the  surface. 

A  comparison  of  this  exposure  of  Carboniferous  limestone  with  that 
described  by  Walther  from  the  Wadi  Aniba  on  the  west  side  of  the 
Gulf  of  Suez,  shews  the  latter  to  be  much  thicker  and  apparently  of  a 
deeper  water  facies  as  it  is  richer  in  brachiopoda,  pelecypoda  and  gastro- 
poda, while  in  corals  only  two  specimens  were  obtained  ;  the  former  on 
the  contrary  is  richest  in  corals,  and  has  not  yielded  any  pelecypoda  or 
gastropoda.  In  thickness  that  of  Wadi  Araba  is  three  times  that  of 
the  Sinai  representative.  When  the  thickness  of  the  sandstones  above 
the  limestone  come  to  be  compared  the  opposite  is  the  case  to  what  it 
was  with  the  limestones ;  for,  whereas,  Walther  only  gets  250  metres 
between  the  Cretaceous  and  the  Carboniferous,  in  Sinai  there  are  150 
metres  Carboniferous  sandstone,  and  300  metres  more  between  it  and 


*  "Stratigraphische  von  der  Sinaihalbinsel"  (Neues  Jahrb.  f.  Miner,  etc.  1893,  Bd.  I,  pp.  101-104). 
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the  Cretaceous  limestones,  making  in  all  450  metres.  It  would  thus 
seem  as  though  shallower  water  conditions  had  prevailed  in  Sinai,  sand- 
stone being  deposited  there,  while  limestone  was  forming  in  Wadi  Araba. 

The  Lower  sandstone, — This  rock  appears  underneath  the  limestone 
wherever  that  bed  outcrops  on  the  surface.  It  was  first  seen  in  Gebel 
Serabit  el  Kh&dim,  where  it  consists  of  a  mixture  of  reddish  brown, 
purple  and  red  shales  and  sandstones,  not  so  massive  and  hard  as  the 
upper  series.  In  its  upper  members  it  is  lighter  in  colour,  and  in  this 
mountain  the  ancient  Egyptians  had  worked  it  for  turquoise.  The 
character  ascribed  to  it  by  Hull,  "often  conglomeratic  or  brecciated," 
was  not  apparent  in  Wadi  Serabit  or  Nasb,  its  composition  rather 
suggesting  deeper  water  conditions  than  obtained  in  the  upper  sand- 
stone. With  the  thickness  given  by  Hull  for  this  series  in  Wadi  Nasb 
the  writer  cannot  agree,  as  in  measuring  the  throw  of  the  fault  in  that 
valley  the  displacement  was  found  to  be  153  metres,  in  which  only  15 
metres  of  metamorphic  rock  were  visible.  It  thus  follows  that  the 
thickness  of  the  sandstone  is  138  metres,  and  not  46  to  76  metres,  as 
stated  by  Hull. 

At  its  junction  with  the  overlying  limestone  it  is  much  impregnated 
with  the  oxides  of  iron  and  manganese,  pockets  of  these  ores,  as  pre- 
.  viously  stated,  occurring  there.  No  fossils  have  been  obtained  from  it. 
As  its  characters  are  fairly  constant,  although  (xx:urring  over  a  fairly 
wide  area,  no  more  description  is  necessary.  That  it  has  had  a  much 
wider  extension  in  earlier  times  is  certain,  as  evidenced  by  its  capping 
the  highest  hill  in  the  vicinity.  It  therefore  seems  probable  that  it 
extended  a  greater  distance  south  in  earlier  times  than  at  the  present 
day.  Before  leaving  this  formation  it  is  necessary  to  shew  the  evidence 
for  the  overlap  which  was  mentioned  at  the  beginning  of  this  account 
(p.  156).  It  was  stated  that  there  was  a  considerable  thinning  of  the 
Carboniferous  beds,  as  here  defined,  towards  the  central  watershed,  the 
beds  there  present  representing  the  upper  sandstone.  As  this  forma- 
tion was  followed  north  and  west  the  sandstone  thickened,  older  and 
older  beds  coming  in  underneath  as  the  old  planed-down  floor  was 
descended  until  the  limestone  beds  were  found.  It  would  therefore 
seem  that  there  had  been  a  basin  of  deepish  water  extending  round  by 
Serabit  and  Wadi  Baba  district,  in  which  the  water  was  sufficiently 
clear  to  allow  of  the  growth  of  the  crinoids  and  corals  found  in  the 
limestone.  During  the  deposition  of  the  limestone,  the  land  which 
occupied  the  district  of  the  present  central  watershed  was  still  above 
water,  but  was  slowly  subsiding,  and  it  was  not  until  after  the  close 
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of  the  limestone  deposition,  that  sandstone  and  conglomerate  began  to 
be  formed.  It  is  now  necessary  to  point  out  a  mistake  published  by 
Hull  in  the  map  which  accompanies  his  memoir,  in  which  he  shews 
his  "  Desert  Sandstone  "  and  limestone  to  extend  in  a  broad  band  over 
the  watershed.  As  this  writer  has  expressly  limited  the  above  title  to 
the  sandstone  underlying  the  limestone,  it  is  evident  from  the  foregoing 
remarks  that  neither  of  these  beds  exist  there,  only  the  upper  sandstone 
which  he  classes  with  the  Nubian  sandstone  being  present. 

After  the  close  of  the  limestone  period,  shallower  water  conditions 
seem  to  have  set  in.  Of  this  there  is  evidence  in  the  gritty  bed  in  the 
upper  part  of  the  limestone,  and  these  conditions  seem  to  have  persisted 
after  the  continental  period  until  about  the  beginning  of  Senonian 
times  when  a  gradual  deepening  of  the  water  set  in,  marls  followed  by 
limestone  being  deposited. 

As  to  the  age  of  the  lower  sandstone  some  have  proposed  to  regard 
it  as  Devonian  ;  but  as  there  is  no  sign  of  fossils  to  prove  this,  and  in 
the  absence  of  any  unconformity  between  it  and  the  overlying 
limestone,  it  is  preferred  to  regard  it  as  belonging  to  the  Lower 
Carboniferous. 

A  short  resume  of  the  main  points  to  be  noted  with  reference  to  the 
Carboniferous  beds  can  now  be  given  : — 

1.  The  Carboniferous  consists   of  two  sandstones,  an  upper  and  a. 
lower,  separated  by  a  limestone,  its  upper  boundary  being  marked  by 
a  contemporaneous  basalt-flow. 

2.  It  has  been  deposited  on  the  planed-down  surface  of  the  gneiss 
and  schist. 

3.  Towards  the  central  watershed,  there  is  considerable  thinning  and 
overlap,  the  limestone  being  confined  to  the  deeper  water  which  existed 
to  the  west  and  north. 

4.  At  the  junction  between  the  limestone  and  lower  sandstone, 
pockets  of  rich  manganese  and  iron  ores  exist. 

5.  This  formation  has  undergone  a  good  deal  of  faulting,  being  let 
down  by  a  series  of  steps  until  it  lies  at  the  foot  of  the  hill-range  with 
the  Cretaceous  rocks  lying  against  it. 
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DETERMINED  BY  R.B.  NeWTON,  NaTURAL  HiSTORY   MuSEUM,   LoNDON. 


Wadi  Meringa. 

Spinfer  striatus,  Martin. 

Do        ,,  „         var.  attemiatus,  J.  de  C.  Sowerby. 

Reticularia  lineata,  Martin  sp. 
Orthotetes  ?  Crentstna,  Phillips  sp. 
Stenopora  sp. 
Zaphrentis  sp.  like  Beyrichtj  Rothp. 

Do,        allied  to  Ghierangerij  E.  and  H. 
Syringopora  like  ramulosaj  Goldf . 

Wadi  Nasb. 

Spirifer  convolutus,  Phillips. 

Do,        tringonalisj  Martin  ?  var^  crassus,  Koninck. 
Productus  ?  scabriculuSj  Martin. 
Syriiigopora  like  ramulosaj  Goldf. 

Wadi  Baba. 

Stenopora  sp. 

Zaphrentis  sp.  like  Beyrichtj  Rothp. 

Syringopora  like  ramulosaj  Goldf, 

Gebel  Abu  Alaqa. 

Lepidodendron  Mosaicurtij  Salter. 


Section  VIL— TECTONIC  GEOLOGY  OF  WESTERN  SINAI. 

Much  has  been  written  on  this  subject  by  various  writers  such  as 
Suess,  Walther,  Bauerman,  Hull,  and  Rothpletz,  by  whom  the  structure 
of  this  area,  and  the  origin  of  the  Gulf  of  Suez,  have  been  fairly  well 
worked  out.  Of  the  work  of  the  various  observers  an  excellent  compi- 
lation has  been  published  by  Blanckenhorn,*  who,  although  he  had 
only  visited  a  small  part  of  this  district,  has  made  some  very  shrewd 
deductions  from  the  maps  at  his  disposal,  in  some  cases  arriving  at  a 
more  correct  conclusion  than  the  author  of  the  map.  Thus  he  points 
out  (what  is  apparent  to  any  one  who  has  visited  the  district)    that 

*  "Die  Strukturlinen  Syriens  und  des  Roten  Meeres**  von  Bichtofen  Fefltschrift.  1893. 
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Walther's  sections  across  Q&  Plain  do  not  represent  the  structure  of  the 
country  and  suggests  a  fault  along  the  western  edge  of  the  plateau  to 
the  east  of  the  plain,  which  is  the  true  interpretation.  (See  section  I.) 
In  his  continuation  of  this  fault-line,  however,  he  runs  wrong,  as  it  dies 
out  in  the  vicinity  of  Wadi  Feran,  whereas  he  connects  it  with  the 
Gebel  Withr  fault  which  begins  in  this  wadi  some  distance  to  the  west. 
In  his  map  this  writer  shows  the  main-fault  running  down  to  Ras 
Mohammed ;  but  he  errs  in  making  the  QS  fault  a  continuation  of  it, 
the  latter  being  a  secondary  fracture  parallel  to  the  former,  which  runs 
along  the  foot  of  Gebel  Serbal  between  the  sedimentary  and  igneous 
rocks.  The  coast-line  fault  he  draws  only  as  far  as  the  mouth  of  Wadi 
Sidri,  where  he  bends  it  round  inland  in  the  direction  of  Wadi  ShellS.1 
making  it  cut  off  the  Withr  fault.  In  this  the  writer  does  not  agree 
with  him,  as  he  has  traced  the  coast-fault  up  to  and  beyond  Gebel 
Hammdm  Farftn,  from  whence  it  is  continued  up  as  far  as  Gebel  At&qa 
where  it  fuses  with  the  fault  which  runs  along  the  north  side  of  that 
range.  Of  the  tectonics  of  the  district  to  the  north  of  El  Markhft, 
Blanckenhom  has  not  been  able  to  collect  any  information  and  has 
nothing  to  add  on  the  subject.  In  the  following  pages  therefore  it  is 
hoped  to  throw  a  good  deal  of  light  on  the  structure  of  this  district  and 
to  add  some  new  facts  to  those  already  known  about  this  area. 

The  tectonic  geology  of  this  area  may  be  treated  under  the  following 
heads : — 

1.  Folds. 

2.  Faults,  divided  into  Strike- Faults,  Step- Faults,  Dip- Faults  and 

Trough- Faults. 

3.  Rifts. 

Folds. — In  Western  Sinai  two  sets  of  folds  are  recognisable,  the  do- 
minant one  having  its  axis  lying  roughly  north-west-south-east  parallel 
to  the  Gulf  of  Suez,  with  a  fairly  steep  dip  on  either  side  of  the  trough, 
while  the  axis  of  the  other  lies  more  or  less  at  right  angles  to  the  first, 
and  has  a  much  more  gentle  inclination  with  its  saddles  further  apart. 
The  dominant  set  has  in  every  case  been  broken  by  faults,  which  has 
complicated  matters  considerably,  and  caused  many  observers  to  arrive 
at  a  wrong  interpretation  of  the  facts.  Describing  the  folds  in  detail, 
the  first  to  be  considered  is  that  which  has  given  rise  to  Q&  Plain  with 
the  El  Araba  range  on  the  west  and  the  sedimentary  area  composed  of 
Gebels  Safaria,  Asfar,  Thaghiidi,  Wagraf,  El  Rigma  and  Asl  or  Asfa. 
As  was  stated  in  the  chapter  on  the  Cretaceous  ( p.  1 29 )  Walther  and  Four- 
tau  fell  into  the  mistake  of  supposing  that  this  was  a  normal  fold  undis- 
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turbed  by  faulting,  whereas  it  will  be  shown  that  the  syncline  has  been 
broken  by  a  line  of  fracture  which  has  thrown  the  eastern  limb  far 
underground.  On  the  east  side  the  beds  lie  with  a  gentle  inclination 
of  5°  or  so  to  the  west,  complicated  by  small  puckerings,  in  which,  on 
the  extreme  eastern  boundary,  the  dip  is  very  steep  on  the  line  of  main 
fracture,  at  first  away  from  the  fault  where  a  sharp  V-shaped  fold  exists, 
but  further  on  towards  the  fault,  the  fracture  taking  place  in  the  saddle 
in  this  case  and  not  in  the  trough.  As  stated  previously  the  western 
limb  is  formed  of  Gebel  el  Araba,  and  this  has  not  escaped  deformation 
by  faulting  either,  as  a  glance  at  the  map  will  shew,  the  northern  half 
of  the  range  being  reduplicated  by  step-faults.  A  glance  at  Section  I 
will  shew  the  relation  of  the  two  limbs  of  the  trough  after  their 
displacement  by  faulting.  On  the  west  side  there  is  a  fair  thickness 
of  Miocene  limestone  which  is  absent  on  the  east,  apparently  inclined 
at  12°  to  the  cast,  while  the  underlying  Eocene  and  Cretaceous  have  a 
dip  of  about  22^^  which  if  it  be  constant  would  carry  these  beds  far 
underground.  There  is  no  doubt  that  a  fairly  big  displacement  has 
taken  place,  as  the  Cretaceous  limestone  on  the  east  has  been  dragged 
into  an  almost  vertical  position  before  it  broke.  The  corresponding 
saddle  on  the  west  is  represented  by  the  igneous  coast  range  on  the 
north  and  the  ridge  of  Hammam  Saidna  Musa  and  Abu  Suwera,  the 
former  of  which  has  lost  its  cap  of  sedimentary  rock,  while  the  syncline, 
which  in  an  undisturbed  state  would  have  formed  the  Gulf  of  Suez, 
has  been  broken  in  its  eastern  limb  as  in  the  previous  case,  thus  pro- 
ducing deep  water  close  in-shore.  This  fold  is  continued  north  beyond 
the  Wadi  Feran  where  it  is  broken  by  two  faults  hading  west,  in 
addition  to  the  main  fracture  along  the  edge  of  the  hills.  Gebel  Withr, 
which  forms  the  western  limb,  has  been  broken  by  one  of  the  faults, 
while  the  low  ridge  connecting  Gebel  Mokateb  with  Abu  Alaqa  is  the 
result  of  the  other.  The  idea  of  a  trough  is  not  at  first  apparent,  as 
it  has  been  filled  up  with  Miocene  deposits  ;  but  detailed  examination 
proves  it  to  be  so.  Section  III  shews  the  interpretation  of  this  area. 
Beyond  Wadi  Sidri  the  synclinal  arrangement  of  the  beds  is  not 
again  apparent  until  the  range  of  Uset- Hammam  Far6n  is  reached, 
some  other  agency  having  evidently  been  at  work  destroying  the  conti- 
nuity of  the  general  line  of  fold.  It  may  be  that  at  this  point  there 
exists  a  node  formed  by  the  crossing  of  the  two  sets  of  folds,  which, 
if  it  be  so,  would  explain  the  anomaly.  After  Wadi  Hamr  is  reached 
the  eastern  limb  of  the  trough  again  becomes  aj,parent,  although  there 
is  no  sign  of  its  corresponding  western  part,  the  beds  seemingly  lying 
in  an  uniclinal  fold.     As  soon  as  Wadi  Ethfil  is  passed^  however^  the 
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two  limbs  appear  again  and  form  a  regular  trough  in  which  lie  Newer 
Tertiary  deposits  ;  while  the  saddles  on  either  side  are  broken  by  lines 
of  fault.  Beyond  Wadi  Gharandel  up  to  near  Suez  the  rocks  seem  to 
lie  in  a  uniclinal  fold,  as  they  dip  westward  from  the  cli£E  of  El  Ti  and 
never  reappear  again. 

In  the  case  of  the  second  set  of  folds,  as  was  stated  previously  it  is 
not  nearly  so  pronounced  as  the  first.  It  was  first  noticed  at  Wadi 
Fer^n  where  the  beds  were  seen  to  dip  gently  on  either  side  of  the 
valley,  and  it  is  to  this  fold  that  the  change  of  direction  of  this  drain- 
age is  due  and  not  to  a  fault  as  stated  by  Walther.  The  next  fold 
occurs  on  either  side  of  Wadi  Sidri  where  the  marls  and  gypsum  roll 
gently  and  cause  the  south-westerly  trend  of  the  drainage. 

^  Houth-west-north-east  fold  in  all  probability  existed  where  the  plain 
of  El  Markhft  now  is,  but  being  broken  by  the  fault  running  along  the 
north-east  limit  of  the  plain  it  cannot  be  recognised,  although  the  inclin- 
ation of  the  beds  on  the  north  in  a  southerly  direction,  and  the  sudden 
shift  in  the  direction  of  the  drainage  of  Wadi  Baba  point  to  this  con- 
clusion. The  next  fold  is  seen  in  Wadi  Hamr  and  Wadi  Tayiba,  where 
the  long,  gentle  slope  northwards  from  the  heights  to  the  south  is  well 
seen,  the  drainage  following  the  lowest  part  of  the  trough.  The  fold  is 
not  so  evident  as  those  to  the  south,  being  complicated  by  the  main  line 
of  fold  which  is  here  again  beginning  to  show.  At  the  mouth  of  Wadi 
Tayiba,  however,  no  fold  is  present ;  and  its  direction  has  evidently 
been  determined  by  a  line  of  rift  or  a  crack  in  the  flinty  limestones  of 
the  Cretaceous.  The  last  of  the  minor  folds  is  found  in  Wadi  Gharandel 
and  its  continuation — Wadi  Abu  Q&da — where  the  last  indications  of 
this  flexure  are  visible  in  the  Eocene  and  Cretaceous  as  they  are  exposed 
from  under  the  Newer  Tertiaries. 

Faults. — These  are  divided  into  strike-faults,  step-faults,  dip-faults 
and  trough-faults.  Taking  the  most  important  first,  viz.,  strike- 
faults,  under  this  heading  is  included  the  great  fault  which  has  let  down 
the  whole  of  the  coastal  region  of  Western  Sinai  against  the  central 
igneous  mass,  as  well  as  the  secondary  fractures  more  or  less  parallel 
with  it  and  the  Gulf  of  Suez,  which  might  be  regarded  as  step-faults  if 
they  were  closer  together.  Commencing  with  the  main  fault,  the  first 
place  it  was  met  with  was  on  the  east  side  of  the  inlier  of  Gebel  Safariat 
where  it  was  cleiirly  shewn.  This  fault  extends  to  Ras  Mohammed  ; 
although  no  direct  evidence  was  seen  its  existence  has  been  inferred. 
From  Gebel  Safariat  this  fracture  runs  along  the  foot  of  the  igneous 
range  to  Gebel  Asfar,  Wadi  Kaqqa  being  formed  along  its  line,  while  it 
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follows  the  edge  of  the  hills  closely,  the  whole  of  the  Cretaceous  and  the 
overlying  Eocene  being  let  down  below  the  level  of  the  granite  and 
gneiss  hills.  Further  north,  as  Wadi  Ferftn  is  approached,  the  Cretaceous 
limestone,  marls,  and  finally  the  Nubian  sandstone  appear  on  the  flanks 
of  the  gneiss  hills,  thus  pointing  to  a  diminution  of  the  throw,  although 
this  is  more  apparent  than  real,  as  the  overlying  rocks  have  been  car- 
ried away  by  a  side  drainage,  and  if  replaced  would  continue  the  plateau 
as  seen  to  the  south.  Crossing  the  valley  of  Feriln  with  its  shallow 
syncline,  this  fault  is  continued  along  the  foot  of  the  hills,  the  Nubian 
sandstone  only  l)eing  present,  and  this  continues  until  Wadi  Sidri  is 
crossed,  when  the  Carboniferous  sandstone  is  met  with.  Here  an  in- 
crease in  throw  takes  place,  the  lower  part  of  this  series  lying  on  the  top 
of  Gebel  Atatar  el  Dhami  while  the  upper  part  lies  at  the  foot.  In  places 
the  basalt,  which  has  been  adopted  as  the  top  of  the  Carboniferous,  lies 
against  the  granite  which  rises  from  it  in  a  sheer  wall  and  runs  as  a 
narrow  ridge  between  the  faulted  and  normally  placed  sandstones  as 
far  as  Wadi  Shellal,  likewise  occupying  its  north  side  for  some  distance. 
At  Wadi  Shellal,  for  some  reason  which  is  not  apparent,  this  fault  sud- 
denly changes  its  direction  to  S.W.-N.E.,  the  wadi  evidently  following 
its  line  for  a  time,  while  short  step-faults  between  Wadi  Baba  and  this 
valley  running  more  or  less  parallel  to  the  original  line  of  main  fault 
are  cut  off  by  it.  From  the  point  where  the  Shelldl  drainage  bends 
round  to  the  north-west  to  meet  that  of  Baba  the  main  fault  returns  to 
its  original  direction,  the  former  valley  and  it  being  coincident ;  while  it 
may  also  be  regarded  as  the  last  of  the  series  of  step-faults  by  which  the 
Carboniferous  rocks  have  been  thrown  below  ground  at  this  place.  At 
this  point  also,  it  is  joined  by  the  fault  which  is  the  continuation  of  the 
Gebel  Withr  fracture.  Round  the  junction  of  Shellal  and  Baba  drain- 
ages the  Cretaceous  beds  (part  of  which  are  only  visible)  are  tilted  at 
60°  to  the  west,  a  fairly  great  throw  having  taken  place,  (see  Section 
VI).  From  the  mouth  of  Wadi  Baba  the  fault-line  passes  between  the 
sedimentary  patch  and  the  gneiss  range  of  Gebel  Samra,  crosses  the  edge 
of  El  Markhft  plain  in  a  northerly  direction,  and  lets  down  the  big  mass 
of  Cretaceous  rocks  which  lies  to  the  north  of  the  plain,  below  the  level 
of  the  base  of  the  Carboniferous  siindstone  ;  while  as  it  is  followed  north 
the  throw  gradually  lessens  until  at  Wadi  Hamr  the  Cretaceous  limestone 
is  resting  against  the  Nubian  sandstone.  Here  the  Tertiary  rocks  of 
SarbAt  el  Gemel  cap  the  lower  member  of  the  Cretaceous  limestone. 
Passmg  north  towards  Wadi  Eth&l  the  basal  limestone  of  the  Cretaceous 
(  Gryphwa  vesicularis  bed)  is  seen  to  be  thrown  down  agauist  the  Nubian 
sandstone  in  the  plateau  of  G^bel  Abu  Demat.     On  crossing  this  wadi 
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it  is  found  that  the  hade  has  changed  to  the  east,  the  Eocene  rocks  being 
let  down  against  the  Cretaceous  marls.  This  is  an  anomaly  which  is 
not  easily  accounted  for,  unless  it  be  that  the  dip-fault  which  exists  in 
Wadi  Eth&l  has  influenced  the  main  fracture  and  caused  it  to  alter  its 
hade.  The  other  alternative  of  an  inverted  fault  does  not  seem  to  be 
possible  as  there  is  no  evidence  on  which  to  base  such  a  theory.  It 
seems  rather  to  be  connected  with  the  dip-faults ;  for  in  Wadi  Abu 
QMa,  where  another  of  these  fractures  is  met  with  the  hade  again  returns 
to  its  normal  westerly  direction.  From  this  place  the  line  is  north-east 
and  8  kilometres  further  on  it  is  joined  by  a  secondary  line  of  fault 
which  lets  down  the  Cretaceous  marls  at  the  foot  of  El  Ti,  while  3  kilo- 
metres further  another  parallel  fracture  to  the  east  is  cut  off  by  this  main 
fault,  which  here  throws  down  the  Bartonian  against  the  Cretaceous 
marls.  Followed  northwards  the  Middle  Eocene  is  seen  to  be  let  down 
against  the  Nubian  sandstone  near  the  Wadi  Bagha.  Beyond  this 
valley  the  fault  seems  to  die  out  and  be  replaced  by  a  fold  as  the  Middle 
Eocene  gradually  rises  up  over  the  marls  on  which  it  apparently  lies 
unconformably. 

TTirow. — The  amount  of  displacement  along  this  line  of  fracture  is 
not  always  easy  to  estimate,  as  sections  are  seldom  available  for  this 
purpose.  It  may  be  taken  for  granted,  however,  that  the  sedimentary 
rocks,  (the  Carboniferous,  Nubian  sandstone,  etc.,)  covered  the  whole 
of  the  hills  of  the  Sinai  Peninsula.  In  support  of  this  view  it  may  be 
pointed  out  that  even  if  it  be  assumed  that  the  dip  of  the  older  beds 
was  gradually  lessening,  they  would  easily  overtop  Gebel  Serbal  and 
even  Gebel  Um  Shomer ;  the  similarity  of  the  beds  in  El  Ti,  and  those 
on  the  west  side  of  the  hills,  the  presence  of  Carboniferous  rocks 
faulted  down,  and  eventually  the  continuity  of  the  beds  to  the  north, 
all  go  to  prove  the  above  assumption.  Leaving  out  of  count  the  Car- 
boniferous of  which  none  has  been  discovered  above  ground  south  of 
Wadi  Feran,  and  taking  the  base  of  the  Nubian  sandstone  as  the  start- 
ing point  of  calculation  which  is  nearly  300  metres  below  ground  at 
Gebel  Asfar,  the  throw  here  is  1770  metres.  Again  at  the  foot  of  the 
range  of  which  Atatiir  el  Dhami  is  a  peak,  a  displacement  has  taken 
place  of  1320  metres;  while  at  the  junction  of  Wadis  SheMl  and  Baba 
there  is  a  throw  of  at  least  1030  metres.  Further  north  the  mass  of 
Cretaceous  lying  to  the  north  of  El  Markha  has  been  let  down 
1320  metres.  Beyond  this  the  throw  becomes  less  and  less  until  the 
fault  dies  out. 
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Secondary  faults. — The  first  o£  these  is  met  with,  as  in  the  case  of 
the  main  fault,  at  Gebel  Safariat,  and  is  continued  up  to  the  east  side  of 
Qa  plain,  having  broken  the  syncline  and  thrown  down  the  Eocene  and 
Cretaceous  rocks  far  beneath  the  surface  of  the  ground.  This  fault 
has  caused  a  steep  tilting  of  the  beds  on  its  upthrow  side  and  dies  out 
as  it  nears  Wadi  Feran.  In  Gebel  Safariat  itself,  one  or  two  small 
faults  occur  hading  west,  by  which  the  Cretaceous  limestone  is  let  down 
against  the  marls ;  these  run  in  a  northerly  direction.  At  right  angles 
to  them  are  two  others  which  reduplicate  the  marls.  Parallel  to  the 
line  of  fracture  which  runs  up  the  east  of  Qa  plain  is  another  which  runs 
behind  the  limestone  hills,  but  hades  to  the  east,  this  is,  however,  a  fault 
of  no  importance.  A  small  fault  also  occurs  on  the  west  of  Wadis 
Thaghadi  and  Abu  Gurdi  by  which  the  Eocene  is  let  down  against  the 
Cretaceous  marls  to  the  east. 

Further  north  on  the  side  of  Feran  two  more  faults  occur  hading  east, 
part  of  them  being  concerned  in  a  trough-fault.  The  more  westerly  of 
the  two  throws  dow^n  the  Cretaceous  limestone  against  the  marls ;  while 
the  other  lets  down  the  Eocene  and  Cretaceous  limestone  partly  against 
the  marls,  and  partly  against  the  Gryphcea  vesicularis  bed.  The  former 
of  the  two  crosses  the  wadi  and  reduplicates  the  marls,  dying  out 
about  the  head  of  Wadi  Mokateb. 

On  the  other  side  of  Q&  plain  in  the  El  Araba  range,  several  faults 
occur  in  its  northern  half;  but  all  belong  to  the  class  of  Step-faults, 
except  one  which  reduplicates  the  outcrop  of  the  Miocene  and  hades  west. 
Passing  on  to  Gebel  Qabeliat  a  fault  is  found  running  along  its  seaward 
side  by  which  the  Cretaceous  and  nummulitic  rocks  are  thrown  down 
against  the  Nubian  sandstone  and  marls.  This  is  continued  across  the 
Wadi  Feran  and  throws  down  the  Eocene  of  Khaded  el  Dhib  jmd  the 
Beach  deposits  against  the  Cretiiceous  marls,  and  contumes  north  as 
far  as  the  mouth  of  Wadi  Sidri  where  it  Ixinds  inland  to  join  the  main 
fault  at  Wadi  Shellal.  There  is  another  fracture  to  the  east  of  this  and 
parallel  to  it,  which  is  designated  the  Gebel  Withr  fault,  and  begins  on  Gebel  withr. 
the  north  side  of  Fenln,  throwing  down  the  Cretaceous  limestone  of  this 
range  against  the  gypsumised  marls  of  tliis  formation,  and  joining  the 
western  fault  at  the  mouth  of  Wadi  Sidri.  On  the  other  side  of  the 
Miocene  area  there  is  another  line  of  fracture  by  which  the  Cretaceous 
and  Eocene  limestones  are  thrown  down  to  the  west  against  the  marls, 
while  to  the  north  the  Miocene  of  Gebel  Abu  Alaqa  is  let  down  against 
the  marls  and  Nubian  sandstone.  To  the  east  of  this  hill  a  small  fault 
hjidingeast  throws  down  the  Carboniferous  sandstone.  (Section  III 
shews  the  relation  of  these  faults  to  each  other.) 

12 
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Wadi  Nasb. 


On  the  north  side  of  Wadi  Sidri  a  small  fault  lets  down  the  Sandstone 
to  the  east ;  connected  with  this  are  two  short  faults  hading  towards 
each  other  and  more  or  less  at  right  angles  to  the  first,  which  let  a  patch 
of  Nubian  sandstone  into  the  Carboniferous. 
Gebei  MarkhA.  To  the  north  of  El  MarkhS.  in  Gebel  Markha  another  small  fault  is 
seen,  by  which  the  Cretaceous  limestone  is  thrown  down  to  the  west 
against  the  Nubian  sandstone. 
Wadi  Tayiba.  Qn  the  south  sidc  of  Wadi  Tayiba  there  is  a  small  fault  by  which 
the  flint  conglomerate  with  interbedded  lava  has  been  let  down  to  the 
east  against  the  Cretaceous  limestone. 

Further  to  the  east  in  Wadi  Nasb  a  fault  hading  west  throws  down 
the  Carboniferous  limestone  below  the  base  of  the  underlying  sand- 
stone, a  distance  of  150  metres.  This  fnult  at  its  origin  to  the  south 
takes  part  in  a  trough -fault  by  which  a  patch  of  basalt  is  let  into  the 
Carboniferous.  It  runs  in  a  north-westerly  direction  across  the  Debbet 
el  Ramli  until  it  strikes  the  cliff  of  El  Ti  at  Gebel  Agrab,  where  it 
throws  down  the  Nubian  sandstone,  and  further  north  just  before  it 
dies  out,  the  Gryphoea  \)esicularis  bed  against  the  sandstone. 

Further  north  in  Wadi  WAta  a  small  fault  lets  down  the  Cretaceous 
marls  to  the  east  against  the  Nubian  sandstone.  Further  east  on  the 
other  side  of  the  dip-fault  which  follows  the  Wadi  Abu  Q4da,  two 
parallel  faults  hading  west  reduplicate  the  marls,  and  are  finally  cut  off 
by  the  main  fault. 

To  the  west  of  Gebel  Abiad  and  Sanafa,  a  fault  bearing  N.E.  and 
N.W.  has  reduplicated  the  Middle  Eocene,  in  places  bringing  it  against 
the  Cretaceous  limestone. 

At  the  mouth  of  Wadi  Us^t  a  fault  has  thrown  down  the  limestone 
in  Hammam  Farftn  thus  producing  a  low  secondary  ridge  on  the 
sea  coast. 

In  Gebel  Dhalfil  m  El  Ti,  a  small  strike-fault  lets  down  the  Cretaceous 
marls  against  the  Nubian  sandstone. 


Gebel  Abiad. 


Step-faults. — Following  the  rule  in  the  previous  descriptions  of 
starting  from  the  south,  the  first  to  be  noticed  are  those  occurring  to 
OebeieiAraba.  the  north  of  the  dip-fault  in  Gebel  el  Araba.  Here  the  Eocene  lime- 
stone was  found  at  four  different  levels  thus  indicating  3  step-faults,  of 
which  the  displacements  are  as  follows : — between  the  most  westerly 
and  the  next,  48  metres ;  between  tliis  and  the  next  30  metres  ;  while 
between  the  last  and  the  cliff  there  was  102  metres.  These  faults  must 
have  taken  place  after  the  deposition  of  the  Miocene,  as  it  has  been 
carried  down  by  them. 
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The  next  place  where  these  are  met  with  is  at  the  mouth  of  Wadi  Oebei  Baba. 
Baba  in  Gebel  Baba,  where  the  Carboniferous  limestone  which  occupies 
the  top  of  the  ridge  is  let  down  by  three  steps,  the  main  fault  being 
regarded  as  the  third,  until  it  is  found  in  the  bed  of  Wadi  SheMl. 
Parallel  with  these  is  another  which  brings  down  the  Nubian  sandstone 
and  cuts  off  the  Carboniferous  limestone  in  Wadi  Malagan,  a  tributary 
of  Wadi  Sheliai. 

Dip-faults. — The  first  to  be  noticed  is  that  which  runs  along  the 
south  end  of  Gebel  Hammam  Saidna  Musa  up  which  the  warm  springs 
rise.  Although  no  external  evidence  exists  to  prove  this  fault,  still  it 
may  be  deduced  first,  from  the  fact  that  a  line  of  warm  springs  rises 
at  the  foot  of  the  ridge,  and  second,  the  sudden  ending  of  a  hill  range 
in  a  steep  escarpment  on  a  flat  level  plain,  which  is  not  the  work  of 
denudation. 

Tlie  next,  which  is  a  typical  instance  of  a  fault  of  this  kind,  occurs 
half-way  up  Gebel  el  Araba,  where  the  coast  range  of  igneous  hills  is 
breached  by  Wadi  el  Araba.  Here  the  outcrop  of  the  beds  is  shifted 
3'5  kilometres  to  the  west,  while  the  beds  are  tilted,  twisted,  and  torn 
in  a  wonderful  manner. 

On  the  east  side  of  Qft  plain  and  to  the  south  of  Gebel  Asfa,  a  fault 
occurs  which  by  direction  belongs  to  this  category,  but  behaves  more 
like  a  strike-fault,  in  that  it  throws  down  one  bed  against  another  without 
any  shift  in  the  outcrop. 

In  Wadi  Ethal  near  its  head,  a  short  fault  occurs  which  brings  the  wadi  EthAi. 
Nubian  sandstone  against  the  Cretaceous  limestone,  and  also  changes 
the  hade  of  the  mahi  fault.  Further  north  in  Wadi  Abu  QMa,  another 
fault  has  shifted  the  outcrop  of  the  beds  one  kilometre  to  the  west,  at 
the  same  time  bringing  the  hade  of  the  main  fault  back  to  the  west. 
On  either  side  of  this  fault  the  strike-faults  hade  in  opposite  directions 
thus  showing  that  they  were  produced  concurrently,  for  had  one  been 
prior  to  the  other,  the  hade  of  the  latter  would  have  been  in  the  same 
direction  right  through,  there  being  no  disturbing  influence  to  cause  a 
change. 

Trowjh' faults. — Very  few  of  this  kind  of  fracture  occur  in  this  area. 
The  first  occurs  in  Gebel  Maghara  where  a  patch  of  Nubian  sandstone 
is  let  into  the  Carboniferous  thus  cutting  out  the  turquoise-bearing  beds. 

To  the  north  of  this  last  patch,  an  area  of  basalt  has  been  let  into 
the  Carboniferous,  the  Wadi  Nasb  fault  acting  as  one  of  the  components 
of  the  fracture,  while  another  forms  a  *'V"  with  it  and  produces  the 
fault,  (see  section  VI.) 
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Rift  valleys. — The  only  line  of  valleys  which  can  be  safely  attributed 
to  "rift"  is  that  which,  commencing  to  the  north  of  Wadi  Baba,  passes 
through  Wadi  Suwiq,  over  the  parting  into  Wadi  Khamila,  across 
Wadi  Siq  up  Wadi  Barq  into  Wadi  Lebwa  and  Barra,  across  Wadi  el 
Akhdar,  through  Wadi  Solef  into  El  Sheikh,  up  Wadi  Sahab  and  across 
the  plateau  to  Naqb  el  Hawa  into  El  Raha  near  Gebel  Musa.  This  is 
a  remarkable  Hne  of  valleys  which  it  would  be  difficult  to  explain  other- 
wise seeing  that  it  lies  parallel  to  the  Gulf  of  Suez  and  in  all  proba- 
bility owes  its  origin  to  the  same  causes.  Another  remarkable  line 
which  lies  fairly  parallel  with  the  first  is  that  which,  commencing  at 
Wadi  Siq,  runs  up  the  Wadi  Entish  and  Sheqer,  through  Wadi 
Hemeier  and  Harqus,  across  the  plateau  to  El  Watia  where  it  enters 
El  Sheikh  which  it  follows  to  its  head. 

M.  Raboisson  *  has  called  attention  to  the  peculiar  network  arran- 
gement of  the  valleys  in  Western  Sinai.  These  lines  of  rifts  are 
accountable  for  some  of  those  lying  N.W.-S.E. ;  while  the  lines  of 
fold  give  rise  to  the  others.  The  east  and  west  drainages  generally  are 
formed  along  lines  of  east-and-west  folds ;  while  for  the  S.W.-N.E. 
drainages  it  is  difficult  to  give  any  explanation,  unless  it  is  that  they 
are  lines  of  weakness  parallel  to  the  rifts  on  the  eastern  side  of  the 
peninsula  and  produced  by  the  same  forces  which  have  been  at 
work  there. 

The  aye  of  the  rift  of  the  Gvlf  of  Suez. — This  has  been  discussed  to 
a  certain  extent  in  the  "Report  on  the  Topograghy  and  Geology 
of  the  Eastern  Desert  of  Ejrypt,  1902,  p.  214,  in  the  chapter  devoted 
to  "Faults  and  Folding."  In  it  the  probable  course  of  the  coast-line 
fault  on  the  Sinai  side  has  been  sketched  out,  and  the  age  of  the  rift 
discussed  as  far  as  could  be  done  with  the  information  then  available. 
To  recapitulate.  Blanckenhom  f  following  Neumayr,  assigns  the  age 
of  Middle  Pliocene  to  the  formation  of  the  Red  Sea  rift  on  account  of 
the  association  of  a  few  Red  Sea  shells  with  Mediterranean  ones  in 
the  Clypeaster  sands  near  Giza  Pyramids  which  Neumayr  recognises 
as  Middle  Pliocene.  From  the  work  done  on  the  west  side  of  the 
gulf  it  has  been  shown  in  the  above  Report  that  a  few  Pliocene  fos- 
sils associated  with  Miocene  have  been  found  in  the  reefs  and  beach 
deposits  there. 

From  observations  made  on  the  Sinai  side  of  the  Gulf  of  Suez,  it  is 
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now  possible  to  add  some  additional  information  to  that  already  existing 
concerning  the  origin  of  this  arm  of  the  Red  Sea.  Before  doing  so, 
however,  it  would  be  well  to  give  a  general  outline  of  the  history  of 
this  sea-arm,  as  far  as  can  be  gathered  from  observations  on  both  sides 
of  the  present  gulf.  Previous  to  the  Miocene  period  this  area  (except 
for  the  small  piece  of  land  at  Wadi  Tayiba  where  there  is  a  little 
Oligocene)  ap{>ears  to  have  been  a  land  surface.  Only  a  few  patches 
of  Upper  Eocene  are  known  on  the  Sinai  side,  and  except  for  the  place 
already  mentioned,  no  Oligocene  has  been  discovered.  This  may  be 
due  to  the  fact  that  the  base  of  the  Miocene  is  not  visible  in  many 
cases  further  to  the  north,  as  in  every  case  on  the  Egyptian  side  of  the 
Isthmus  of  Suez,  the  Oligocene  sands  and  gravels  are  seen  beneath  the 
Miocene  beds.  At  the  close  of  the  Oligocene  period  or  during  Lower 
Miocene  times,  during  which  denudation  seems  to  have  been  very 
active,  there  was  a  subsidence  of  the  whole  area  including  the  Isthmus 
of  Suez  and  the  district  between  Cairo  and  Suez  along  a  line  joining 
Gel^el  Ataqa  and  Gebel  Turn,  as  well  as  the  district  between  the  former 
range  and  the  northern  Gallala,  and  the  area  extending  from  the  foot 
of  the  present  Red  Sea  hills  to  the  plateau  of  El  Ti  and  the  igneous 
hills  of  the  Sinai  Peninsula  as  far  south  as  the  latitude  of  Abu  Shar. 
Into  this  depression  the  waters  of  the  Mediterranean  came,  and  the 
deposition  of  the  Middle  Miocene  rocks  was  begun. 

That  the  Gulf  of  Suez  was  an  arm  of  the  Mediterranean  at  that  time 
is  proved  by  the  fauna  of  the  Miocene  having  affinities  with  the  farnia 
of  that  sea,  and  none  with  that  of  the  Indian  Ocean.  This  shows  the 
Gulf  of  Suez  to  liave  been  in  existence  before  the  Red  Sea,  as  if  they 
had  existed  simultaneously  there  would  have  been  an  admixture  of 
Mediterranean  and  Erythraean  species. 

After  the  close  of  the  Miocene  period,  there  was  a  re-elevation  of  the 
area  under  discussion ;  the  sea  retreated,  except  perhaps  in  the  lowest 
part  of  the  trough;  denudation  took  place;  and  the  Upper  Miocene 
beds  (if  ever  present)  were  removed,  during  the  continued  rise  of 
the  land.  Subse<iuently,  towards  the  close  of  Upper  Pliocene  times, 
the  strain  on  the  l)eds  caused  by  the  upward  movement  became  so 
great,  that  they  gave  way  along  a  N.W.-S.E.  line  on  either  side,  along 
the  edge  of  what  is  now  the  igneous  and  sedimentary  ranges  of  the 
Red  Sea  hills  and  the  Sinai  Peninsula  thus  formuig  the  Gulf  and 
Isthnms  of  Suez.  Parallel  to  these  main  lines  of  fracture  were  the 
secondary  ones  which  bound  the  Gulf  of  Suez  as  it  exists  at  the 
present  day. 

Before  these  secondary  fractures  took  place  the  land  subsided ;  the 
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Red  Sea,  which  had  by  this  time  come  into  existence,  invaded  the 
depression  and  the  Beach  deposits  containing  Erythaeran  genera  and 
species  began  to  be  deposited.  It  is  after  this  that  the  faults  which 
bound  the  present  gulf  began  to  be  marked,  this  being  proved  by  the 
presence  of  raised  beaches  at  different  levels  along  the  flanks  of  the 
hills  on  the  Sinai  side.  This  fact  goes  to  show  that  the  faults  on 
either  side  of  the  Gulf  of  Suez  are  not  synchronous,  but  that  the  eastern 
ones  are  the  older,the  series  of  beaches  on  the  west  side  showing  a  gradual 
rise  for  a  time  after  the  actual  fracture  took  place  on  the  Sinai  side. 

At  the  close  of  the  Pliocene  or  the  beginning  of  Pleistocene  times 
there  must  have  been,  not  only  a  submergence  of  the  sedimentary  area, 
but  if  the  deduction  of  Dr.  Hume  and  the  author  be  correct,  a  consi- 
derable part  of  the  igneous  hills  underwent  submergence  as  well. 
During  this  period  were  deposited  the  Pleistocene  beach  deposits  on 
the  hillsides,  the  brackish  water  beds  of  El  Qd,  and  the  conglo- 
merates, etc.,  found  high  up  the  sides  and  in  the  beds  of  the  wadis. 

As  was  stated  in  the  "Report  on  the  Topography  and  Geology  of 
the  Eastern  Desert,"  1902,  p.  213,  the  fault  by  which  the  Red  Sea  was 
formed  is  older  than  those  bounding  the  present  Gulf  of  Su6z.  It  is 
probable  that  before  the  subsidence  of  the  land  admitted  the  waters  of 
the  Red  Sea  there  was  a  comparatively  broad  belt  of  land  connecting  Sinai 
with  Egypt  at  the  place  now  occupied  by  Jubal  Straits,  having  deep 
water  close  inshore  such  as  exists  to-day  at  Ras  Mohammed.  Later  on, 
after  the  Red  Sea  had  submerged  the  whole  area  and  Pleistocene  beds 
had  been  deposited,  the  two  faults  which  bound  the  present  gulf  were 
formed.  It  thus  follows  that  although  geologically  the  Gulf  of  Suez 
was  in  existence  before  the  Red  Sea,  in  point  of  age  the  fractures 
bounding  the  former  are  younger  than  those  which  produced  the  latter. 


Section  VIIL— IGNEOUS  AND  METAMORPHIC  ROCKS. 

Although  no  detiiiled  description  of  these  rocks  has,  as  yet,  been 
given  by  anyone,  they  have  been  examined  and  described  in  various 
places  by  different  observers. 

Russeger  *  has  mapped  them  generally  as  syenite,  diorite  and  por- 
phyry. He  was  of  opinion  that  the  sandstone  in  Wadi  Nasb  and  in 
various  other  places  was  pierced  by  these  various  rocks. 

♦  Op.  cit. 
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Bauerman  •  describes  the  igneous  and  metamorphic  rocks  in  the  area 
between  Wadis  Baba,  Suwiq,  Khamila,  [Jm  Agraf,  and  Sidri.  He 
recognises  the  fact  of  the  younger  age  of  the  sandstones  as  compared 
with  the  granites  and  gneisses,  the  former  lying  unconformably  on  the 
latter.  He,  however,  calls  attention  to  a  basic  dyke  in  Wadi  Suwiq 
which  pierces  the  sandstone  but  does  not  allow  this  fact  to  hinder 
him  from  arriving  at  the  true  state  of  things.  In  1871,  there 
was  pubUshed  in  the  "Ordnance  Survey  of  the  Peninsula  of  Sinai," 
Vol.  I,  an  account  of  the  geology  of  this  district  by  the  Rev.  F.  W. 
Holland.  He  states  that  out  of  several  hundred  specimens  collected 
he  only  found  two  or  three  of  true  granite.  The  main  rock  in  the 
peninsula  he  describes  as  a  syenite.  (In  this  description  the  old 
unrestricted  definition  of  "  syenite  "  must  have  been  used,  viz.,  a  rock 
of  similar  characters  to  that  found  at  Syene  in  the  First  Cataract,  As- 
wan). In  the  section  across  the  peninsula  the  author  makes  the 
gneiss  and  other  metamorphic  rocks  rest  on  the  syenite,  and  does  not 
show  any  intrusions  from  the  latter  into  it.  He  thus  apparently  favours 
the  view,  although  he  states  his  inability  to  substantiate  it,  that  the 
gneiss  is  younger  than  the  granite. 

Walther  f  describes  in  a  general  way  the  rocks  seen  by  him  in  his 
trip  to  Ras  Mohammed,  and  also  u])  Wadi  Hebrftn,  and  down  Wadi  el 
Sheikh  and  Feran.  He  favours  the  view  that  the  granites  and  meta- 
morphic rocks  are  older  than  the  sandstone  and  shows  this  to  be  so  at 
the  mouth  of  Wadi  Shellal.  He,  however,  stjites  that  the  Nubian 
sandstone  is  cut  by  a  basalt  intrusion  in  the  coast-range  of  El  Araba. 
This  example  was  examined  by  the  present  writer,  but  the  evidence 
seemed  rather  against  the  intrusion  theory,  as  no  indubitable  proofs 
of  alteration  by  contact  were  visible.  The  appearance  of  the  rocks  was 
all  in  favour  of  the  sandstone  being  laid  unconformably  against  a 
basalt  knoll. 

In  1900,  M.  Raboisson  J  gave  an  account  of  his  journey  to  Mount 
Sinai  and  back  in  which  ,after  giving  a  resume  of  the  work  of  the  various 
observers  on  the  tectonics  of  the  Jordan  Valley,  Dead  Sea,  and  Wadi 
Araba,  he  attacks  M.  Lartet's  views  about  the  relative  jxge  of  the  Nubian 
sandstone  and  the  granite  and  metamorphic  rocks.  The  latter  was  of 
opinion  that  the  sandstone  was  subsequent  to  the  granite,  etc.,  and  was 
not  altered  by  it  in  any  way.  The  former,  however,  attacks  this  view 
and  adduces  what  he  considers  indubitiible  evidence  to  prove  the  con- 
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trary.  He  was,  however,  unfortunate  in  his  choice  of  a  place  from 
which  to  prove  his  point.  Gebel  Abu  Alaqa  is,  as  it  is  described  by 
the  Ordnance  Survey,  Nubian  sandstone  resting  on  granite,  but  not 
altered  in  the  least.  There  is  not  the  smallest  evidence  of  contact 
metamorphism,  but  at  this  particular  point  it  is  rather  a  typical  piece 
of  sandstone  lying  unconformably  against  the  granite.  In  other  places, 
this  author  also  sees  the  "  aureole  m^tamorphique  "  where  the  sand- 
stones show  alteration  by  contact  with  the  igneous  rocks.  He  finally 
concludes  that  the  porphyries  have  not  penetrated  the  sandstone  in 
the  form  of  veins,  but  that  the  granites  have  passed  into  the  sandstone 
and  altered  them.  He  says  that  the  porphyries,  in  some  cases,  have 
not  cut  the  sandstones  by  veins,  but  that  fragments  of  porphyry  of 
widely  different  size,  angular  and  rolled,  have  been  intimately  mixed 
with  the  sandstone  on  the  intrusion  of  the  igneous  rocks. 

Having  given  a  resum^  of  the  views  of  the  different  observers  in 
this  district,  it  is  now  necessary  to  describe  the  different  occurrences 
of  the  various  rocks  in  detail.  They  will  be  taken  in  order  of  basicity, 
beginning  with  the  most  acid  granites. 

The  rocks  may  be  divided  into  the  following  groups : — 

(7)  Igneous  rocks. 

1.  Granites. 

2.  Syenites  and  diorites. 

3.  Dykes  and  veins. 

4.  Lava  flows. 

5.  Volcanic  necks. 

(/jf)  Metamorphic  rocks. 

1.  Gneisses  and  schists. 

2.  Metamorphic    limestones,    gjirnetiferous   schists   and    altered 
sandstone. 

In  the  first  group  three  divisions  can  be  recognised,  viz  : 

a)  Coarse  red  granite  poor  in  mica  and  ferromagnesian  constituents. 

b)  Porphyritic  pink  granite  containing  beautiful  crystals  of  orthoclase. 
(•)  Grey  biotite-granite  which  passes  locally  into  gneisses,  furnishing 

the  material  from  which  all  the  gneisses  and  schists  Iiave  been  derived. 

The  second  group  comprises  the  rocks  forming  a  few  isolated  bosses 
in  the  large  plateau  to  the  north  of  Wadi  el  Akhdar  and  Wadi  Feran, 
and  also  in  Wadi  Mear  and  Um  Laha. 

In  the  third  group  are  included  the  felsitic  and  doleritic  dykes  and 
veins  which  cut  the  granites  and  gneisses  in  various  directions ;  while 
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in  the  fourth  group  come  the  contempoiuiieous  flows  seen  near  Ma- 
ghara,  Serabit  el  Khftdim,  Debbet  el  Ramli,  and  at  Wadi  Tayiba,  and 
the  altered  acid  series  on  the  side  of  Wadi  Khashaba.  In  the  fifth 
group  come  the  doleritic  plugs  of  Gebels  Sawasia,  Madsiis,  Um  Iswad, 
Mareia,  and  Samr  el  Tinia  or  Qasr  Abbas  Pasha,  and  the  injected 
fissures  connecting  them.  The  first  group  of  the  second  class  includes 
the  strip  of  altered  rocks  stretchmg  from  Gebel  MadsAs  to  Wadi  Um 
Agraf  ;  while  the  second  group  contains  isolated  patches  of  rocks 
situated  in  Gebel  Matakh  el  Barftd  near  the  head  of  Wadi  Hebran  and 
in  Gebel  Um  Isn&n  in  Wadi  Solaf. 

The  igneous  and  metamorphic  rocks  may  be  said  to  extend  roughly  The  extent  of 
from  lat.  27°45'  N.  to  29°  9'  N.  This  does  not  include  the  small  flow  and  ^^o^- 
in  Wadi  Tayiba,  or  the  dykes  which  cut  the  sedimentary'  rocks  to  the 
north  of  this  boundary.  On  the  western  side  of  the  peninsula  they 
may  be  said,  with  the  exception  of  the  chain  of  El  Araba,  to  be  bounded 
by  the  great  north-west-south-east  fault  which  separates  them  from  the 
sedimentaries,  and  further  south  by  the  plain  of  El  QA ;  on  the  south 
by  the  Red  Sea ;  and  on  the  north  and  north-east  by  the  Carboniferous 
sandstone  and  the  Debbet  el  Ramli. 

In  describing  these  rocks  in  detail  the  order  of  the  above  list  will  be 
followed. 

I.  Igneous   rocks. 

la.  Coarse  red  ;jranite. — Beginning  with  the  most  southerly  exten- 
sion of  the  peninsula,  the  red  granite  is  first  met  with  in  Gebel  Um  oebei  Um 
Malaqa.  It  is  to  be  noted  that  the  granite  here  differs  considerably  in  *^*' 
character  from  that  found  further  north,  as  well  as  in  the  Eastern 
Desert  on  the  western  shore  of  the  Gulf  of  Suez,  and  a])proaches  more 
closely  to  that  occurring  in  the  First  Cataract  at  Aswan.  The  main 
points  of  divergence  from  the  common  type  in  this  region,  are  the 
greater  proportion  of  porphyritic  felspars  in  comparison  to  the  quartz, 
the  presence  of  a  larger  quantity  of  biotite  and  hornblende,  and  the 
marked  difference  in  the  style  of  w^eathering  ;  for  whereas,  in  the  typical 
coarse  red  granite  of  this  area,  the  tendency  is  to  weather  into  sharp 
jagged  peaks  and  ridges  towering  up  above  its  congeners,  the  type 
here  present  tends  to  the  production  of  rounded  hills  and  domes, 
approaching  in  this  characteristic  the  porphyritic  pink  granite  which 
is  found  further  to  the  north,  and  resembling  the  Aswan  granite  very 
closely  in  its  tehaviour.  There  is  no  doubt,  however,  that  this  rock 
is  only  an  extreme  type  of  the  normal  coarse  red  granite,  and  is  younger 
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than  the  pink  porphyritic  variety  which  it  resembles  so  closely  in  some 
of  its  characters.  To  the  south  of  Wadi  Um  Malaqa,  this  rock  is  found 
intruded  in  the  complex  of  andesitic  dolerite,  diorite-quartz-felsite,  and 
fine-grained  granite  which  forms  Gebel  At  el  Gharbi.  On  the  sides 
of  this  wadi  coarse  hornblende-granite  is  found  cutting  the  grey  granite 
in  the  foothills,  the  whole  being  dyked  by  dolerite,  while  in  Gebel  Um 
Malaqa  itself  red  granite  assumes  complete  sway.  Out  in  the  coast- 
plain  several  isolated  knolls  of  this  granite  (also  called  Gebel  Um  Malaqa) 
rise  up  through  the  sand  and  boulders  of  the  recent  deposits  like  islands 
in  a  sea. 

Further  to  the  north  in  the  main  range  Gebel  Sakhara,  and  Gebel 
Abu  Markh  near  their  summits  are  composed  of  the  same  rock ;  while 
to  the  east  in  the  foothills,  Gebel  Motalla  and  Gebel  Um  Gatih,  and 
the  two  isolated  masses  in  the  plain,  Gebel  Hemcrat,  and  Gebel  Masraia, 
are  likewise  of  red  granite,  the  latter  hill  being  cut  by  broad  dykes  of 
dolerite  and  quartz-felsite  having  a  general  bearing  south-west-north- 
east.    The  latter  rock  also  contains  basic  patches  (segregation-patches). 

To  the  north  of  Abu  Markh  the  main  hill-mass  consists  of  the  same 
type  of  rock  streaked  with  dykes  and  veins  of  dolerite  and  quartz- 
felsite,  the  lower  foothills  which  bear  the  name  of  Gebel  Mokateb  not 
differing  in  any  way  from  it.  In  Gebel  Rashid  are  many  dykes  of 
dolerite  and  quartz-felsite,  the  former  weathering  into  a  soft  greenish 
mass.  At  the  point  where  Wadi  Rashid  opens  towards  the  plain  are 
two  isolated  masses  bearing  the  name  of  Gebel  Khanasir,  also  composed 
of  red  granite  and  much  dyked  by  dolerite  and  quartz-felsite. 

To  the  north  of  Gebel  Rashid  comes  the  hill-mass  composed  of  the 
peaks  of  Gebel  Tihi,  Marit,  and  Um  Hash,  all  consisting  of  the  same 
type  of  red  granite,  streaked  with  intercrossing  dykes  and  veins  of 
dolerite  and  quartz-felsite  having  the  same  general  direction  as  pre- 
viously. On  the  top  of  one  of  the  peaks  of  Gebel  Tihi  a  small  wedge 
of  sandstone  was  found  enclosed  in  the  granite,  altered  almost  to  a 
quartzite.  This  must  be  a  last  remnant  of  a  very  ancient  sedimentary 
series  which  at  one  time  covered  these  rocks,  and  which  must  be  older 
than  the  Carboniferous,  as  the  latter  rocks  are  found  restuig  unaltered 
on  the  eroded  surface  of  the  granite  further  north. 

The  outlying  hills  in  the  plain  consist  of  the  same  rock,  and  are 
much  cut  by  dykes  of  fine-grained  dolerite,  and  coarse  quartz-felsite 
with  porphyritic  felspars ;  the  dykes  of  the  latter  rock  are  often 
about  3  metres  wide  and  sometimes  form  compound  dykes  with 
the  former,  their  bearing  being  the  same  as  that  of  those  already 
described. 
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Beyond  Wadi  Um  Hash  there  extends  a  mass  of  hills  forming  the  Ofebei  Um 
watershed,  of  which  the  principal  peaks  are  Gebels  Um  Sidri,  Tem&n,  Teman.and 
and  Temalli;  while  a  subsidiary  range  to  the  east  of  Um  Sidri  is  formed   ^™*  '* 
by  Gebel  Um  Rieh.     There  seems  to  be  a  fault  between  this  hill  and 
the  main  range,  as  the  drainage  instead  of  flowing  west  to  the  plain 
collects  from  both  sides  in  a  longitudinal  valley  lying  north  and  south 
and  finds  it  way  out  to  the  north  and  south.  While  in  Gebel  Um  Rieh 
the  two  classes  of  dykes  are  fairly  numerous,  further  to  the  north  in 
Gebel  Temalli  they  are  much  fewer  in  number  and  appear  to  be  dying 
out,  only  a  few  stragglers  of  quartz -felsite  being  seen. 

On  the  summit  of  the  foothills  of  Gebel  Temalli  a  small  patch  of  Recent 
Pleistocene  sandstone  was  met  with  424  metres  above  the  sea.  wiu. 

Lying  out  in  the  plain  about  3  kilometres  from  the  main  mass  of  the  ^^^  ^*^d- 
hills  is  a  remarkable  double-peaked  knoll  with  precipitous  sides  called 
Gran  Atftd,  which  consists  of  coarse  red  granite. 

Beyond  Wadi  Isla  at  the  south  side  of  Wadi  Emlaha  the  red  granite  Gebel  Um 
ceases  to  occupy  the  whole  of  the  hills ;  it  sweeps  away  in  a  north-  swddiq. 
easterly  direction  towards  Gebel  Emlaha  and  Um  Shomer  where  it  forms 
all  the  higher  peaks,  again  bending  back  in  a  north-westerly  direction 
towards  Wadi  Shiddiq,  the  lower  hills  beuig  composed  of  grey  granite 
or  quartz-diorite,  into  which  the  former  rock  is  intruded.  The  boundary 
of  the  red  granite  to  the  north  is  the  base  of  the  ridge  composed  of 
Gebel  Wigr&n  and  Giddet  el  Ela,  where  it  comes  up  through  the  grey 
variety ;  it  then  sweeps  across  the  plateau  of  Fersh  Abu  Loz,  and  runs 
along  the  eastern  side  of  the  dolerite  ridge  of  Koli  and  Um  Iswad  to 
the  watershed  range  of  which  Um  Shomer  and  Abu  Sheqer  form  pro- 
minent peaks.  This  area  is  veined  and  dyked  by  quartz -felsite  and 
dolerite  in  some  places  (as  in  Gebel  Giddet  el  Ela)  so  much  so  that  the 
dykes  form  half  the  rock  and  are  such  a  prominent  feature  that  this  hill 
has  derived  its  name  from  them. 

In  Wadi  Ilti  red  granite  is  found  cutting  the  grey  biotite  gmnite  wadi  nti. 
which  here  forms  the  country  rock ;  while  in  Gebel  Sawasia  (Ilti  of  ^^^  Sawaait. 
Ordnance  Survey)  it  also  occurs,  being  in  turn  cut  by  the  doleritic  neck 
which  forms  the  summit  of  this  hill. 

In  Wadi  Medr  opposite  Gebel  Madsfts  this  granite  again  appears 
intruded  in  the  grey  granite,  and  also  in  Wadi  Khreta  which  is  the 
continuation  of  Me&r. 

The  large  plateau-like  mass  of  Gebel  Um  Sfi.,  extending  to  Gebel  Gebeium s«, 
Gharba,  as  well  as  Gebel  Watia,  El  Elwi,  and  the  mountains  composing  Ei  Eiwi,  and 
the  Sinai  massif  are  all  composed  of  the  true  red  granite  as  it  is  known 
from  the  Eastern  Desert.    In  this  massif  occurs  the  doleritic  neck  and 
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Gebel  Berbdl. 


and  Hamra. 


injected  fissure  of  Gebel  Samr  el  Tinia  or  Qasr  Abbas  Pasha,  so  named 
from  the  ruins  of  a  summer  palace  built  by  this  khedive  on  its  summit. 

The  next  place  where  red  granite  is  found  occupying  a  commanding 
position,  is  in  the  range  of  Serbal  where  it  forms  the  jagged  ridges  and 
peaks  so  characteristic  of  this  mountain,  (xebel  H^dhat  Um  Takha,  the 
most  southerly  point,  and  Gebel  Um  Lahm,  the  most  northerly  of  the 
range,  are  also  composed  of  this  granite.  This  mountain  seems  to  have 
risen  on  the  boundary-line  between  the  pink  porphyritic  variety  and  the 
grey,  the  latter  apparently  being  sheared  and  converted  into  gneiss, 
while  the  former  was  left  unaltered.  An  important  point  about  this 
range  is,  that  its  axis  lies  roughly  parallel  with  the  north-west-south-east 
line  of  the  valleys  which  belong  undoubtedly  to  the  class  of  "  Rift 
Valley.  "  The  next  mass  of  red  granite  in  point  of  latitude  is  an  irre- 
gular patch  measuring  17 '5  by  16  kilometres.  It  begins  near  the  mouth 
of  the  Wadi  el  Akhdar,  forming  here  a  steep-sided  plateau  called  Gebel 
Gebel  Yenna.  Ycuna  which  abuts  on  Gebel  Goze  and  El  Banat,  these  latter  complet- 
ing its  west  and  north-west  sides.  In  this  rock  occur  large  intrusions 
of  a  syenite-felsite ;  while  cutting  both  area  number  of  thin  dykes  and 
veins  of  a  glassy  and  spherulitic  felsite  or  felsophyre.  This  plateau  is 
Gebel  Retema,  Continued  on  into  Gebel  Retema  and  Hamra,  forming  the  high  red 
mass  which  borders  Wadi  Barra  on  either  side,  and  then  stretches  away 
towards  the  head  of  Wadi  Sheqer,  where  it  gives  place  to  the  grey 
granite  and  metamorphic  rocks  which  form  the  country  to  the  north. 
Round  the  mouth  of  Wadi  Barra  this  granite  cuts  through  the  pink 
and  grey  varieties  and  stands  out  in  a  striking  manner  from  them.  To 
the  north  of  the  water-parting  between  Wadi  Barra  and  Wadi  Lebwa, 
this  rock  forms  a  wide  plain  which  is  drained  by  the  latter  wadi ;  it 
forms  a  small  ridge  which  separates  the  basin  of  Wadi  Rahaba  from 
Lebwa,  but  is  eventually  breached  by  the  latter  where  it  discharges  its 
water  into  Wadi  Aqr.  On  the  other  side  of  this  ridge  the  grey  granite 
forms  the  open  country  drained  by  Wadi  Rahaba.  At  the  mouth  of 
Wadi  Lebwa  the  red  granite  is  replaced  by  the  metamorphic  series  into 
which  it  sends  intrusions. 

Near  the  head  of  Wadi  Aqr  the  granite  is  cut  by  dolerite  or  diabase 
dykes  6  to  9  metres  wide  running  is  a  south-west-north -ejist  direction, 
while  some  quartz-felsites  also  cut  it,  having  the  same  orientation.  In 
Wadi  Lebwa  and  Barra  on  the  other  hand,  the  dykes  seem  to  cross  each 
other  at  right  angles,  the  quartz-felsites  running  in  a  south -east -north- 
west direction. 

At  the  corner  of  the  plateau  of  grey  granite  which  occupies  the 
country  to  the  north  of  Wadi   Rumana  there  appears  a  mass  of  fine- 
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grained  red  granite  lying  between  this  wadi  and  that  of  Nisrin.  It 
forms  an  irregular  patch  measuring  6'5  by  4*5  kilometres  at  its  greatest 
length  and  breadth.  This  rock  is  intrusive  in  the  grey  granite  which 
forms  the  main  plateau  extending  from  Wadi  Rumftna  up  to  Wadi  Siq. 
On  the  top  of  this  mass  was  found  a  small  patch  of  spherulitic  felsite 
of  which  the  relations  to  the  underlying  rock  could  not  be  determined; 
it  is,  however,  very  probable,  that  it  is  the  remains  of  a  small  sheet  or 
vein  of  the  same  magma  from  which  the  dykes  and  veins  met  with  in 
the  granite  of  Gebel  Yenna  were  injected.  Cutting  both  the  granites, 
is  a  dyke  of  porphyritic  dolerite  4  metres  wide,  in  which  occur  felspars 
measuring  8  by  2*5  millimetres,  while  they  are  also  seen  to  form 
"glomero-porphyritic"  patches ;  calcite  is  also  present  in  places.  Some 
small  dykes  weather  out  very  readily,  forming  narrow  gullies  down 
which  the  water  makes  its  way,  often  ending  in  a  precipitous  face  over 
which  it  is  impossible  to  descend.  The  tendency  of  this  red  granite 
is  to  form  sharp  ridges;  and  in  the  watercourses  steep  and  polished 
waterfalls,  over  which  it  is  dangerous  to  travel,  while  lower  down,  the 
valleys  are  filled  with  huge  boulders,  mixed  with  a  fair  amount  of 
disintegrated  rock,  which  in  spring  supports  a  luxuriant  crop  of  "ha- 
mada  "  a  succulent  plant  much  relished  by  camels. 

The  only  other  place  where  the  red  granite  appears  is  in  Gebel  Abu  EUmba  range. 
Darba,  a  high  conical  hill  in  the  granite  range  of  El  Araba  extending 
down  the  coast  of  the  Gulf  of  Suez,  from  the  mouth  of  the  Wadi  Fer&n 
to  Gebel  Abu  Suwera.  It  occurs  all  through  the  range  intruded  mto 
the  pink  variety  and  the  granophyre  which  form  the  main  mass  of  the 
range,  the  whole  being  dyked  and  veined  in  a  marvellous  manner  by 
dolerite  which  seems  to  follow  lines  of  flexure. 

Ih,  Pink  porphyritic  yranite, — This  rock  is  characterised,  as  its  name 
implies,  by  its  pink  colour,  its  possessing  large  pink  orthoclase  felspars 
which  give  a  striking  appearance  to  it,  and  by  a  much  smaller  propor- 
tion of  quartz  than  that  which  the  previous  type  of  granite  contains. 
Its  mode  of  weathering  is  also  quite  different ;  for  whereas,  in  the  red 
gran  ite  the  tendency  is  to  form  sharp,  jagged  peaks,  and  narrow  ridges, 
this  rock  tends  rather  to  the  formation  of  flat,  rounded  domes,  and  low 
rolling  bluffs,  which,  when  seen  from  above,  suggest  the  "roches  mou- 
tonnees"  of  the  French  geologists.  It  differs  also  from  the  previous 
rock  in  its  tendency  to  scale  off  in  thin  sheets  parallel  to  the  surface 
which  crumble  under  foot  and  make  very  unsafe  walking,  especially 
in  descending  a  hill  of  this  rock.  In  every  case  also,  it  forms  the  lower 
hills,  never  dominating  those  formed  by  the  red  variety,  and  so  constant 
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are  the  characters  above  enumerated,  that  it  is  possible  to  determine 
this  rock  with  certainty  several  kilometres  off. 

This  rock,  where  it  occurs  in  quantity  and  in  a  fresh  condition, 
would  make  a  beautiful  statuary  stone  as  it  is  remarkably  free  from 
blemishes. 

The  southernmost  point  at  which  the  true  ix)rphyritic  granite  occurs 
is  in  Gebel  Ghub  in  the  coast  range  extending  from  Ras  Gehsln  on  the 
north,  to  the  mouth  of  Wadi  el  Araba,  near  which  the  above  hill  is 
situated.  In  this  range,  as  previously  stated  in  the  description  of  the 
red  granite,  there  is  a  complex  of  different  rocks,  the  most  important 
of  which  are  the  pink  granite  and  granophyre  or  fine-grained  granite  ; 
into  the  latter  the  former  sends  veins  and  apophyses,  the  whole  being 
likewise  cut  by  red  granite  and  dolerite  intrusions.  The  main  mass 
of  the  range  may  be  said  to  be  composed  of  pink  granite  and  grano- 
phyre, and  the  various  peaks,  viz.,  Gebel  Batn,  Abu  Hoshwa,  Abu 
Gatfir,  with  the  exception  of  Abu  Darba,  are  likewise  composed  of 
this  rock. 

In  Wadi  Me&r  near  the  mouth  of  Wadi  Khreta,  pink  porphyritic 
granite  is  seen  intruded  into  the  grey  granite  which  here  forms  the 
country'  rock. 
Wadi  Hebriin.  Further  north  in  Wadi  Hebrftn  this  rock  occupies  a  tract  of  country 
roughly  6'5  by  2*5  kilometres  in  size,  stretching  from  Gebel  Wagira 
and  Hebrftn  on  the  north,  to  Gebel  Weber  on  the  south,  and  from  Wadi 
Emlaha  on  the  west  to  the  foot  of  Gebel  Matakh  el  BarAd,  a  range  of 
gneiss  and  metamorphic  rocks  which  has  been  metamorphosed  by  contact 
with  the  granite.  In  this  area  the  typical  rounded  summits  and  dome- 
like hills  are  seen  with  no  outstanding  points  to  help  one  to  distinguish 
one  from  another. 

In  Gebel  Hebrfi^n  the  pink  granite  is  veined  by  the  coarse  red 
variety ;  while  a  dyke  of  quartz-felsite  about  3  metres  wide,  running 
east  and  west,  and  extending  from  Gebel  Wirga  on  the  west,  a  distance 
of  5  kilometres,  cuts  this  hill  and  continues  for  several  kilometres 
further.  Numerous  veins  and  dykes  of  dolerite  are  also  met  with  in 
this  hill,  and  seem  to  radiate  from  Gebel  Moreia  or  Tarbush. 

Another  patch  of  this  rock  forms  the  foothills  to  the  range  of  Gebel 
Serbal,  occupyhig  an  area  of  13  by  6  kilometres  or  so.  This  area  extends 
from  Wirga  on  the  south  to  Wadi  Geba  on  the  north,  and  from  Gebel 
Serb&l  on  the  east  to  El  Qa  on  the  west,  including  in  it  Gebel  Sigillia. 
Wirga.,  Kamfiz  and  Geba.  Compound  dykes  of  quartz-felsite  and  dole- 
rite cut  these  hills  in  an  cast-and-west  direction,  while  simple  dykee 
of  the  former  rock  also  occur  like  that  mentioned  previously  as  extending 
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from  Wirga  to  Gebel  Hebrftn.  The  granite  in  this  area  is  typical  in  its 
style  of  weathering,  some  splendid  examples  of  domes  being  met  with  on 
the  summit  of  Wirga  and  the  Fersh  el  Ramiiz. 

Its  relations  to  the  neighbouring  rocks  are  very  distinct ;  it  is  cut 
and  veined  by  the  coarse  red  granite,  while  in  turn,  it  intrudes  into  the 
gray  micaceous  variety,  which  lies  on  it  to  the  south. 

This  rock  is  not  met  with  again  until  the  middle  of  Wadi  Solftf  is 
reached ;  after  passing  the  gneiss  and  schist  which  form  the  sides  near 
the  mouth  of  this  wadi  and  the  metamorphic  patch  at  Gebel  Um  Esn&n  oebei  Um 
it  once  more  occu])ies  the  field.  In  this  hill  there  is  a  complex  of  rocks  ®"^*^' 
formed  by  contact  metamorphism,  this  granite  being  the  agent  which 
produced  the  metamorphosis,  by  sending  apophyses  into  the  shales  and 
limestones  which  compose  it.  Veins  also  are  met  with  in  the  gneiss 
and  schist  which  also  undoubtedly  belong  to  the  hame  rock.  Beyond 
the  area  of  metamorphic  rocks  which  lies  round  the  Naqb  Engawe  and 
the  mouth  of  Wadi  Solaf,  the  pink  granite  is  seen  to  occupy  the  whole 
of  the  country  from  the  foot  of  Gebel  Moreia  or  Tarbush  up  to  the 
Naqb  Hawa,  Gebel  Gharbi  and  Watia  on  to  and  beyond  Wadi  el  Sheikh, 
a  distance  of  23  kilometres,  while  the  breadth  is  10  kilometres.  The 
eastern  boundary  has  not  been  seen,  but  on  the  north  it  is  seen  to  be 
bounded  by  a  mixture  of  pink  and  gray  granites  at  the  head  of  Wadi 
Magheirat,  the  line  being  parallel  with  Wadi  el  Sheikh  until  within  a 
kilometre  of  Wadi  Solfi.f  when  it  crosses  the  water  parting  between 
Wadi  el  Akhdar  and  El  Sheikh  and  connects  with  the  next  area  to 
be  described  to  the  north.  About  2  kilometres  west  of  Wadi  SoM  it 
crosses  Wadi  el  Sheikh  and  sweeps  round  toward  Gebel  Um  Esn&n. 

Between  these  two  wadis  the  pink  granite  forms  the  main  rock,  Countrj 
being  cut  by  two  sets  of  doleritic  dykes  one  of  which  runs  S.W.-N.E.,  SoWfandWadi 
while  the  other  is  at  right  angles  to  the  first,  being  the  older  and  ^ 
more  basic  and  weathering  spheroidally,  often  forming  a  trench  and 
attaining  the  width  of  6  metres.     They  also  form  compound  dykes 
with  the  red  granite.     This  causes  the  pink  granite  to  be  thrown  into 
ridges  where  the  harder  set  of  dykes  predominates;  while  in  the  places 
where  the  two  sets  are  in  equal  quantity  it  forms  rounded  hills.    Behind 
Gebel  Watia  it  also  appears  and  is  cut  by  dykes  of  granophyre,  while 
further  up  Wadi  el  Sheikh  it  is  replaced  by  red  granite. 

The  next  patch  to  be  described  is  that  which  lies  on  either  side  of 
Wadi  el  Akhdar,  and  is  connected  to  the  last-mentioned  piece  by  a 
narrow  band.  In  length  it  is  12*5  kilometres  by  7*5  at  its  greatest 
width.  It  begins  about  a  kilometre  to  the  south-west  of  the  mouth 
of  Wadi  Barra.     On  the  north  of  Wadi  el  Akhdar  the  boundary  runs 
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up  Wadi  Retema  until  near  its  head,  where  the  large  boss  of  red  granite 
crops  out.  Beyond  this  boss  the  boundary  line  to  the  north-east  is 
practically  on  the  line  of  Wadi  Esh,  from  thence  running  in  a  north- 
easterly direction  by  the  head  of  Wadi  Bum  to  Naqb  Sheqer,  then 
bending  south  once  more  towards  El  Akhdar,  which  it  touches  about 
2  kilometres  from  En  el  Akhdar,  from  which  point  it  runs  more  or 
less  parallel  to  this  wadi,  until  it  connects  with  the  mass  previously 
described.  On  the  north-east  it  meets  the  gray  granite,  while  on  its 
southern  side  it  has  a  mixture  of  the  pink  and  grey  varieties.  Through 
it  run  dykes  of  quartz-felsite  (S.W — N.E),  and  dolerite  N.  of  E. 
and  S.  of  W. 

The  next  place  where  this  rock  occurs  in  mass  is  between  Wadi 
Shellfi.1  and  Sidri,  where  it  forms  a  high  ridge  of  hills  10  kilometres 
long  by  5  at  its  greatest  extension.  It  bears  a  few  isolated  outliers  of 
Carboniferous  beds,  and  further  to  the  north  eventually  disappears 
under  this  formation  altogether.  From  this  patch  a  narrow  strip  runs 
along  the  side  of  the  fault  line  across  Wadi  Shells,!,  where  it  forms  a 
small  boss  bounding  the  valley.  This  is  undoubtedly  the  same  as 
that  which  forms  the  east  side  of  Wadi  Baba,  the  connection  being 
hidden  by  a  thin  covering  of  Carboniferous  beds.  In  this  district  it  is 
intrusive  in  the  gneiss,  which  forms  a  good  part  of  the  country  round 
this  place. 

Opposite  the  mouth  of  Wadi  Budra,  on  the  side  of  Wadi  Sidri,  a 
small  knob  of  this  rock  is  exposed  from  under  the  Carboniferous 
sandstone,  being  evidently  part  of  the  main  mass  faulted  down. 
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(Ic)  Grey  granite. — Beginning  at  the  most  southerly  occurrence  of 
this  rock,  the  first  to  be  described  is  that  of  Gebel  At  el  Gharbi,  where 
there  is  a  complex  of  andesitic  dolerite,  fine-grained  granite,  diorite, 
red  granite  and  this  rock.  Round  the  base  of  this  hill,  the  foot-hills 
are  composed  of  grey  granite. 

Going  northwards  the  next  patch  met  with  is  at  Wadi  Um  Malaqa, 
where  there  is  a  mixture  of  a  coarse,  red  granite  and  a  prophyritic  grey 
variety.  From  this  point  to  Wadi  Emlaha  none  of  this  rock  is  met 
with,  but  at  the  latter  place  grey  granite  passing  into  diorite,  or  quartz- 
diorite  is  met  with.  There,  up  to  and  beyond  Wadi  Shiddiq,  it  forms 
a  triangular  patch  in  the  foot-hills,  its  apex  pointing  northwards.  Its 
greatest  length  is  12*5  kilometres,  and  its  breadth  is  10  kilometres. 
Along  the  edge  of  the  main  hill-mass  is  a  fringe  of  dioritic  rock  much 
cut  up  by  a  grey  granite.  On  reaching  Wudi  .Mear  it  is  found  that 
grey  granite  has  usurped  the  ground  entirely,  as  it  appears  on  both 
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sides ;  it  extends  southwards  almost  to  the  crest  of  Gebel  Wigr&n ; 
eastwards  as  far  as  Wadi  KhrSta ;  northwards  about  a  third  of  the 
way  between  Wadis  Meftr  and  Hebrftn  ;  until  about  one  third  of  its 
length  from  its  mouth  it  crosses  over  to  Wadi  Hebrfl^n,  running  in  a 
northerly  direction  until  it  meets  the  pink  granite  of  Gebel  Wirga. 
This  mass  is  cut  by  a  few  veins  and  dykes  mainly  of  dolerite  ;  but  in 
Wadi  Ilti  red  granite  cuts  it ;  while  there  are  also  compound  dykes  of 
an  augite-diorite  and  a  micro-granite,  and  higher  up  quartz-felsite 
dykes  become  abundant  some  of  them  6  to  9  metres  wide. 

Fluidal  felsites  are  also  found  in  this  wadi ;  while  in  places  also  the 
granite  becomes  very  micaceous. 

In  Wadi  Hebran  near  its  mouth,  grey  granite  cuts  a  dioritic  rock 
and  is  itself  veined  by  a  white  binary  granite.  In  the  granite  in  this 
wadi  very  micaceous  patches  occur,  and  dykes  of  dolerite  (S.W.-N.E.) 
likewise  cut  it. 

The  next  place  where  this  rock  is  met  with  is  in  Wadi  el  Sheikh,  Wadi  Ei 
about  half-way  between  Wadi  Magheirat  and  its  mouth.  It  extends 
to  within  one  kilometre  from  the  mouth  of  the  wadi,  then  becomes 
gneissose,  and  in  about  600  metres  from  this  point  passes  into  a  true 
gneiss.  This  patch  is  somewhat  irregular  in  outline,  and  sends  a  long, 
narrow  tongue  up  the  side  of  Wadi  Solftf,  between  the  gneiss  and  the 
pink  granite.  In  its  greatest  length  and  breadth  it  is  16  by  7'5  kilo- 
metres. On  the  north  it  is  bounded  for  a  while  by  the  drainage  line 
of  El  Akhdar,  the  junction-line  between  this  rock  and  the  red  granite 
having  evidently  determined  the  course  of  the  wadi ;  but  further  up 
the  water  has  evidently  departed  from  this  line,  as  the  grey  granite 
sends  a  tongue  in  between  the  red  and  pink  varieties,  the  boundary 
lines  in  this  case  being  likewise  marked  by  the  tributary  wadis  of 
Satakh  and  Retema.  On  the  east  and  south  it  is  bounded  by  a  large 
area  of  the  pink  variety.  In  this  area  the  rock  is  much  dyked  by  dole- 
rite and  red  felsites. 

The  next  grey  granite  area  occurs  between  Gebel  Yenna  and  Ban&t 
on  the  south,  over  the  wadis  of  Humdna  and  Rahaba  up  to  wadis 
Sidri  and  Siq,  on  the  north,  and  east  as  far  as  that  of  Barq.  It  runs 
up  wadi  Siq  for  about  10  kilometres,  and  is  seen  wherever  the  small 
branch  wadis  have  cut  through  the  Carboniferous  sandstone,  so  that 
it  undoubtedly  forms  a  continuous  sheet  underneath  the  latter  rock. 
It  is  bounded  on  the  south  and  west  and  north  by  the  gneiss  hills 
which  lie  on  the  north  side  of  Wadi  FerSn,  and  also  form  the  hill-mass 
between  this  valley  and  that  of  Sidri  and  Um  Agraf,  and  on  the  east 
by  the  complex  of  pink  and  grey  granite  and  the  red  variety  near  the 
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head  of  Wadi  Lebwa.  The  gneiss  above-mentioned  has  undoubtedly 
been  derived  from  the  grey  granite.  The  patch  under  consideration 
has  a  maximum  length  and  breadth  of  20  by  19.5  kilometres,  being 
widest  on  its  southern  side.  This  rock  forms  a  large,  high  plateau 
without  any  prominent  points,  except  where  there  are  intrusions  of  other 
rocks,  e.g.,  the  red  granite  patch  overlooking  Wadi  Nisrin,  and  the  syenite 
intrusion  near  Wadi  Aqr.  Its  surface  is  divided  into  flat-topped  patches 
or  fershes,  e.g.  Fersh  Nisrin,  Fersh  Sidri,  and  Fersh  Abu  Aleqa,  each 
being  named  from  the  wadi  which  drains  it.  In  its  southern  part  it 
is  very  much  dyked  mainly  by  dolerite,  as  much  as  one  fifth  of  the 
entire  rock  being  composed  of  this  rock.  The  latter  weathers  very 
easily  and  in  a  spheroidal  manner,  in  most  cases  being  rather  lower  than 
the  surrounding  rock.  A  prominent,  red  dyke  of  quartz-felsite,  from 
3  to  4  metres  wide,  makes  its  appearance  near  the  intrusion  of  red  granite 
overlooking  the  Nisrin  valley,  and  is  continued  into  the  plateau  where 
it  could  be  traced  a  distance  of  6.5  kilometres. 

From  the  beginning  of  Wadi  Siq  to  the  mouth  of  Wadi  Barq,  there 
is  a  boss  of  quartz-felsite  intruded  into  this  rock  which  forms  steep 
scarps  on  the  sides  of  both  these  wadis. 
Wadi  Dm  The  onlv  other  place  where  this  rock  occurs  is  in  the  neighbourhood 

of  Wadi  Um  Sheqer,  Entish,  etc.,  where  it  is  capped  by  isolated  outliers 
of  Carboniferous  sandstone.  On  the  west  it  adjoins  an  area  of  meta- 
morphic  rocks  ;  on  the  north  and  east  it  disappears  under  the  Carbo- 
niferous sandstone  ;  while  on  the  south  it  is  cut  off  by  the  pink  and 
red  granites.  This  patch  has  a  maximum  length  and  breadth  of  12*5 
by  7.5  kilometres.  It  is  much  cut  by  dykes  of  fine  granite  and  quartz- 
felsite. 

With  regard  to  the  relations  between  the  metamorphic  complex  and 
this  rock,  no  definite  evidence  could  be  found,  but  the  presumption  is 
that  the  fundamental  rock  of  the  former  is  the  older. 

This  grey  granite,  on  account  of  this  being  fairly  rich  in  mica,  lends 
itself  to  easy  weathering,  and  also  tends  to  form  flat-topped  hills  or 
plateaux,  instead  of  rugged  ridges.  Its  tendency  to  become  gneissose 
is  also  fostered  by  its  wealth  of  mica,  and  there  is  little  doubt  that  all 
the  gneiss  on  the  western  side  of  the  peninsula  at  least  has  been  formed 
from  this  rock. 

Mijiture  of  pink  and  grey  granite. — Under  this  title  has  been  mapped 
certain  areas  composed  of  such  an  equal  mixture  of  these  two  kinds  of 
granite  that  it  was  impossible  to  separate  them  except  by  spending 
months  surveying  them  on  a  large  scale,  a  work  which  would  not 
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justify  the  extra  expenditure.  Th^se  areas  form  a  crescent-shaped 
mass,  the  points  of  which  lie  at  the  head  of  Wadi  Sheqer  and  the  mouth 
of  Wadi  Harqfis  respectively,  while  the  middle  is  at  En  el  Akhdar. 
The  grey  granite  is  gneissose,  as  is  sometimes  also  the  pink  variety, 
while  the  mass  is  much  cut  by  dykes  of  quartz-felsite  and  dolerite.  Its 
southern  boundary  does  not  reach  Wadi  el  Sheikh,  while  its  eastern 
boundary  was  not  reached  as  the  party  had  to  turn  westward  in  order 
to  finish  the  remainder  of  the  country. 

2.  Syenites  and  diorites, — Of  the  former  there  are  only  two  known 
occurrences,  viz.,  a  small  boss  I'o  by  one  kilometre  in  the  grey  granite 
plateau  on  the  north  of  Wadi  Aqr,  and  in  the  mass  which  forms  the 
north  side  of  the  plateau  of  Gebel  Yenna  and  Banfi,t.  The  latter  is 
intruded  into  red  granite,  and  on  the  south  side  is  another  small  tongue 
of  the  same  rock,  between  the  two  being  numerous  small  dykes,  which 
are  good  examples  of  fluidal  intrusions.  The  rock  is  dark-red  with 
porphyritic  felspars  in  a  felsitic  ground-mass.  The  patch  is  roughly 
triangular  in  outline,  and  measures  10  by  7*5  kilometres  at  its  widest 
part.  It  seems  a  fairly  hard,  resistant  rock,  and  the  formation  of  the 
plateau  is  no  doubt  due  to  its  combination  with  the  red  granite,  the 
softer  grey  granite  and  micaceous  gneiss  having  weathered  more  easily 
leaving  the  harder  rocks  standmg  high  above  their  neighbours. 

Diorites  are  first  met  with  in  Wadi  Emlaha  which  drains  the  Um 
Shomer  range  on  the  west.  Here  it  passes  insensibly  into  quartz - 
diorite.  At  the  mouth  of  Wadi  Me&r  it  occurs  on  either  side,  and  is  a 
very  fine  rock  rich  in  hornblende,  and  much  cut  by  a  grey  biotite- 
granite.  Further  up  it  occurs  in  a  patch  near  the  foot  of  Gebel  MadsAs, 
but  here  it  is  a  more  micaceous  variety.  It  is  much  cut  by  wide  dykes 
and  veins  of  quartz-felsite. 

3.  Dykes  and  veins. — Although  the  igneous  area  is  more  or  less 
dyked  and  veined  all  over,  still  in  certain  places  they  are  more  crowded 
together  than  in  others,  while  the  rocks  call  for  special  mention  on 
account  of  some  characteristic  which  they  possess.  Starting  from  the 
south,  the  first  to  be  noted^  are  the  dykes  in  the  outlying  hills  to  the 
west  of  Gebel  Tihi.  These  are  much  cut  by  doleritic  dykes  running 
N.E-S.W.,  while  there  is  also  a  porphyritic  quartz-felsite  dyke  about 
3  metres  wide,  which  shews  fine  secondary  growth  of  the  felspars. 
Further  north,  to  the  west  of  Wadi  Tem&n,  the  outlying  hills  are  also 
much  cut  by  dolerite  and  quartz-felsite,  while  the  main  range  is  also 
streaked  by  these,  the  dolerite  being  the  younger.  In  the  foothills  of 
Um  Shomer  there  are  east  and  west  dykes  of  quartz-felsite. 
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Wadi  Aiti.  In  Wadi  Ilti  augite-dolerite  forms  compound  dykes  with  a  micro- 

granite  having  a  bearing  S.W.-N.E ;  quartz-felsites  are  also  very 
abundant  higher  up,  ranging  from  6  to  9  metres  in  width  ;  while  others 
are  narrower  and  more  glassy,  exhibiting  good  fluidal  and  spherulitic 
structures.     In  addition  to  these  some  dolerite  and  diorite  dykes  were 

Gebei  Sawaaia.  ^jg^  ^^^^  Gcbcl  Sawasia  at  the  head  of  this  wadi  is  much  cut  up  by 
fine  grained  quartz-felsite  while  Gebel  Giddet  el  Ela,  WigrSn,  etc.,  are 
literally  cut  to  ribbons  by  dykes,  the  former  deriving  its  name  from 
this  (see  Topography  p.  81).  In  Gebel  Ramfiz  and  Geba  compound 
dykes  of  quartz-felsite  and  dolerite  are  found  running  in  an  east  and 
west  direction. 

The  coast-range  is  much  dyked  and  veined  by  a  fine-grained  dolerite. 

Wadi  Hebr&n.  In  Gebel  Hcbrau,  a  quartz-felsite  dyke  3  metres  wide  and  running 
S.E.-N.W.,  is  seen  to  be  continuous  from  Gebel  Wirga,  a  distance  of 
7*5  kilometres.  A  few  dolerite  dykes  also  occur  which  seem  to  radiate 
from  Gebel  Mareia.  At  the  head  of  this  wadi,  quartz-felsite  and  a 
syenite-felsite  cut  the  gneiss  in  that  region. 

Country  ^^  the  area  between  Wadis  Gharbi  and  El  Sheikh  two  sets  of  dolerite 

ohiTrW^ndEi  ^ykcs  are  met  with,  one  running  S.W.-N.E.,  the  other  and  older 

Sheikh.  ^m^g  ^^  right  angles  to  the  first,  and  reaches  a  width  of  6.5  metres, 

weathering  spheroidally,  and  forming  trenches  in  the  granite,  while  the 
former  stands  slightly  out.  The  younger  dykes  have  been  traced  into 
the  doleritic  neck  of  Gebel  Mareia,  and  are  seen  to  radiate  from  this 
mass  or  its  probable  extension  underground.  The  older  set  forms  a 
compound  dyke  with  the  red  granite.  Round  about  Wadi  el  Sheikh 
outside  El  Watia,  dolerite  dykes,  ultrabasic  rocks  in  sheets  and  veins, 
and  a  syenite-felsite  dyke  running  N.W.-S.E.  cut  the  granite.  On 
either  side  of  this  wadi  the  two  sets  of  dolerite  dykes  persist,  the  orien- 
tation of  the  younger  changing  until  it  becomes  almost  north  and  south. 
When  examined  in  the  field  this  rock  splits  into  thin  splinters  under 
the  hammer,  and  seems  to  contain  felspars  resembling  orthoclase,  but 
tliis  must  be  settled  by  the  examination  of  thin  slices  under  the 
microscope. 

Wadi  Ferdn.  Near  the  heiid  of  Wiidi  Feran  the  dykes  in  the  gneiss  are  mainly 
quartz-felsite,  although  a  few  are  doleritic  too.  Numerous  veins  of 
pegmatite  also  occur  in  the  gneiss.  Below  the  mouth  of  Wadi  el 
Akhdar  the  gneiss  is  simply  riddled  with  dykes  and  veins,  the  former 
being  mainly  quartz-felsite,  some  of  which  attiiin  a  width  of  6*5  metres. 
These  belong  to  two  periods,  the  elder  running  S.W.-N.E.,  while  the 
others  bears  N.  and  S.  Interlacing  these  are  numerous  veins  of  dolerite 
mainly  lying  in  a  N.  and  S.  direction.     This  mixture  of  rocks  pro- 
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duces  a  multi-coloured  mass,  which  when  seen  with  the  setting  sun  on 
it  is  simply  wonderful,  the  bright  red  of  the  felsite,  the  dark-brown  of 
the  dolerite,  and  the  sombre  hues  of  the  gneiss  combining  to  produce 
a  very  striking  effect.  This  state  of  things  persists  for  about  half  a 
kilometre  and  then  returns  to  the  normal  state.  Below  the  Oasis  of 
Ferftn,  dykes  of  several  kinds  occur  in  the  gneiss,  of  which  two  are 
quartz-felsite  (one  of  them  gneissose),  while  fine-grained  red  granite 
and  the  pink,  porphyritic  variety  occur  as  veins  and  intrusions.  Further 
down  there  is  a  great  increase  of  dykes  once  more,  these  being  mainly  , 
of  the  doleritic  type  much  weathered  and  lying  in  a  north  and  south 
direction. 

Returning  up  Wadi  Rummfi,na,  in  the  plateau  overlooking  Wadi  Wadi 
Nizrin,  a  remarkable  dyke  4  metres  wide  is  met  with  in  the  red  gra-  and  Rahaba. 
nite.  It  is  doleritic  and  contains  some  very  large  felspars  measuring 
7'5  by  2*5  centim.,  some  of  which  also  form  glomeroporphyritic  patches. 
In  Wadi  Rahaba  (the  continuation  of  Wadi  Rummana)  there  occur 
dykes  and  veins  of  dolerite  and  quartz-felsite,  while  in  the  latter  wadi 
the  doleritic  intrusions  are  so  numerous  as  to  form  about  1/5  of  the 
entire  rock. 

In  Wadi  Aqr,  in  the  metamorphic  complex  in  which  it  heads,  there  wadi  Aqr. 
are  numerous  thin  dykes  of  quartz-felsite,  but  the  diabases  form  wide 
intrusions. 

Near  the  mouth  of  this  wadi,  the  high  plateau  of  Gebel  Yenna  wadi  ei 
contains  some  fine  examples  of  veins  of  fluidal  rocks.  Higher  up  the  ^^*'*^- 
valley  to  the  east  of  Wadi  Barra,  the  granite  is  much  cut  by  S.W. — N.E. 
dykes  of  dolerite,  some  of  them  6  metres  wide.  Further  on  beyond 
the  mouth  of  Harqus,  a  dyke  of  porphyritic  quartz-felsite  S.W. — N.E.^ 
and  one  of  dolerite  N.  of  E.  and  S.  of  W.  were  met  with  ;  while  at 
En  el  Akhdar  a  boss-like  mass  of  coarse,  porphyritic  quartz-felsite 
is  seen,  as  well  as  several  other  smaller  dvkes  of  this  and  a  dole- 
ritic  rock. 

In  Wadi  Sheqer  there  are  many  dykes  of  fine  granite  and  quartz- 
felsite  in  the  metamorphic  area.  In  the  neighbouring  Wadi  Barq  occur 
veins  and  dykes  of  a  felsitic  rock,  together  with  S.W. — N.E.  dykes  of 
dolerite  much  decomposed.  These  occur  in  the  metamorphic  complex 
previously  mentioned. 

Near  the  junction  of  the  above-mentioned  wadi  with  that  of  Siq, 
there  occurs  a  boss  of  quartz-felsite  in  the  gneiss ;  while  further  up  the 
latter  valley  a  dyke  of  gneissosse  quartz-felsite  is  met  with ;  and  in  the 
continuation  of  this  waterway  (Wadi  Um  Agraf  and  Sidri),  dolerite 
and  felsite  dykes,  having  a  north  and  south  bearing,  abound. 
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Dykes  in  Leaving  the  igneous  and  metamorphic  areas,  the  dykes  and  veins  in 

Bedimentary  .  . 

pockg.  the  sedimentary  district  only  remain  to  be  noticed,  the  first  being  those 

of  Gebel  Hadud.  This  hill  is  an  isolated  knoll  of  Cretaceous  limestone 
lying  on  the  north-east  corner  of  the  plain  of  El  Markhft.  In  it  occur 
some  black  veins  of  a  tachylitic  basalt  about  30  centimetres  thick. 
Not  far  away  from  this  hill,  a  dyke  of  dolerite,  running  north  and 
south,  is  seen  to  cut  the  Carboniferous  limestone  in  Wadi  Shell&l, 
but  as  it  was  not  met  with  on  the  surface  of  the  plateau,  it  may  be 
concluded  that  it  is  not  one  of  the  later  dykes. 

On  the  edge  of  Wadi  Baba,  near  its  junction  with  that  of  Suwiq,  a 
much-decomposed  dolerite  dyke  cuts  the  Carboniferous  sandstone,  but 
is  soon  masked  by  blown  sand,  its  bearing  being  south-east-north-west. 
This  is  the  intrusion  from  which  M.  Raboisson  *  formed  his  opinioi? 
that  the  igneous  rocks  were  later  than  the  sandstone  and  had  beer 
intruded  into  them. 

Wadi  Nokhei.  In  this  wadi  where  it  enters  the  sea,  a  dyke  of  dolerite  5  to  6  metres 
wide  cuts  through  the  limestone  and  enters  the  sea  a  little  to  the  south. 
Its  bearing  is  practically  north  and  south,  and  it  was  again  met  with 
in  Wadi  Hamr  apparently  continuing  for  some  distance  to  the  north. 
Where  it  joins  the  limestone  its  edges  are  tachylitic,  and  hydrocarbons 
have  been  developed  in  the  rock  which  gives  off  a  strong  smell  when 
struck  by  the  hammer.  This  is  true  of  every  place  where  the  junctions 
have  been  examined.  In  two  other  places  in  Wadi  Hamr  small  veins 
were  seen  in  cracks. 

Gebel  The  next  place  where  a  dyke   was   seen   was  in  Gebel  Hammd^m 

Ff^n!  Farun,  where  a  N.E. — S.  W.  doleritic  intrusion  pierced  it  on  the  southern 

side.  It  was  not  noticed  on  the  north  side,  however,  and  may  be 
only  local,  as  in  the  next  case  which  occurs  on  the  divide  between 
Wadi  Abu  Qada  and  Bagha.  Here,  what  appeared  at  first  to  be 
black  limestone  was  found,  but  on  examination  proved  to  be  a 
dolerite  dyke  with  a  fringe  of  dark  limestone  on  either  side.  This 
intrusion  was  not  seen  to  extend  any  distance.  The  reason  for  this 
perhaps  is  that  as  the  dyke  occurs  in  the  Cretaceous  marls,  and  they  are 
exposed  only  for  a  short  distance,  it  may  not  have  penetrated  the  higher 
beds.     In  fact,  it  did  not  seem  to  reach  the  upper  beds  of  these  marls. 

4.  Lava  flows. — These  are  found  in  two  districts  only,  viz.,  that 
extending  from  Maghara  up  Wadi  Baba  and  on  to  the  Debbet  el  Ramli, 
and  in  Wadi  Tayiba.     Taking  the  first  one,  the  first  patch  of  volcanic 

•  Op.  olt. 
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rocks  found  wa4s  on  the  hill-top  overlooking  the  turquoise  mines  in  Grebel 
Maghara.  Here  it  was  a  coarse  basalt  about  27  metres  thick,  and  evi- 
dently a  subaqueous  flow,  as  no  signs  of  steam-holes  or  scoriae  were  met 
with  to  suggest  a  subaerial  origin.  This  patch  must  have  been  continuous 
with  the  other  three  which  are  seen  in  the  neighbourhood,  part  of  it 
having  been  carried  down  by  a  trough -fault  which  lets  the  Cretaceous 
sandstone  into  the  pUteau.  This  first  patch  is  about  2  by  5  kilometres 
in  length  and  breadth.  To  the  north  of  Wadi  Qena  the  largest  patch 
of  this  rock  is  found;  on  the  east  it  is  bounded  by  the  main  line  of  fault, 
which  has  let  down  the  whole  of  the  country  to  the  west.  In  character 
it  is  like  the  others,  and  in  shape,  a  long,  narrow  triangle  measuring 
5  by  one  kilometres.  Close  to  it  is  another  small  patch  separated 
only  by  a  small  drainage  way.  The  next  large  patch  occurs  just 
behind  the  high  granite  ridge  which  overlooks  Wadi  Shellal.  It  is  an 
irregular  piece  which  has  been  let  down  by  a  V-shaped  fault  into  the 
sandstone. 

On  the  top  of  Serabit  el  Kh&dim  and  the  hill  immediately  to  the 
north-east  of  it  are  found  caps  of  this  rock.  It  is  to  this  that  the 
peculiarly  rounded  appearance  of  these  hills  is  due.  The  last  occur- 
rence of  this  rock  is  met  with  on  the  top  of  Gel)el  Hameier  on  the  edge 
of  the  plain  of  Debbet  el  Ramli.  It  forms  a  steep  scarp  to  the  south, 
gradually  thinning  out  and  disappearing  under  the  blown  sand  of  the 
above-mentioned  plain.  The  thinning  is  due  entirely,  as  far  as  could 
be  seen,  to  the  erosive  power  of  the  sand-blast  which  is  here  very 
powerful.  Its  thickness  here  is  about  39  metres,  and  its  total  area  is 
5  by  2*5  kilometres.  Underneath  these  patches  a  certain  amount  of 
alteration  of  the  underlying  rock  has  taken  place,  the  sandstones  being 
converted  into  quartzites.  Other  hills  have  been  met  with  having  this 
alteration -layer,  and  this  has  been  regarded  as  a  proof  of  the  former 
greater  extension  of  the  basalt. 

Age  of  this  lava. — It  is  difficult  to  assign  a  definite  age  to  this  rock, 
as  there  are  not  sufficient  data  from  which  to  arrive  at  a  certain  con- 
clusion. After  some  search  among  the  underlying  sandstones  two 
specimens  of  Lepidodendron  were  found,  this  shewing  that  they  were 
in  all  probability  of  Carboniferous  age,  but  no  result  was  obtained 
from  the  beds,  which  are  higher  than  the  basalt.  It  has  therefore 
been  regarded  as  late  Carboniferous  in  age.  This  rock  is  so  constant 
in  its  position,  that  it  has  been  used  successfully  as  an  indicator  of  the 
upper  boundary  of  the  Carboniferous  sandstone,  the  lines  closing  up 
perfectly  although  it  was  used  over  a  fairly  large  area.     That  it  is  not 
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an  intrusive  sheet  is  fairly  certain,  as  in  the  many  exposures  it  is  to 
be  expected  that  some  definite  evidence  of  its  eruptive  nature  would 
have  been  found.  Moreover,  an  intrusive  sheet,  as  a  rule,  has  a  definite 
outerop  along  a  certain  line,  and  does  not  occur  in  isolated  patehes, 
forming  a  sort  of  crescent  with  its  concavity  to  the  south-east.  The 
source  from  which  these  rocks  have  been  derived  is  a  more  doubtful 
matter.  The  next  class  of  rocks  to  be  described,  viz.,  volcanic  necks, 
shews  such  a  suggestive  relationship  to  these  flows  when  the  two  are 
plotted  on  a  sheet,  that  the  conviction  is  borne  in  upon  one  that  these 
necks  are  the  remains  of  the  vents  from  which  these  basalts  have 
been  poured. 
Wadi  Tayiba.  The  next  place  where  lavas  are  met  with  is  in  Wadi  Tayiba,  especially 
on  the  south  side  of  it.  The  first  pateh  occurs  at  the  mouth  as  an  inter- 
bedded  lava  in  what  has  been  described  as  a  Beach  Deposit  (Miocene). 
It  is  a  much  decomposed  basic  rock,  is  tilted  at  a  steep  angle,  and 
is  only  about  12  metres  thick.  It  has  probably  been  torn  away  from 
the  other  interbedded  lava  by  a  fault  which  has  thrown  the  latter  down 
against  the  Cretaceous  rocks.  As  to  the  source  of  these  rocks,  it  is 
impossible  to  say  whence  they  came,  unless  the  dyke  previously 
described  from  this  area  is  the  remains  of  a  fissure  from  which  they 
were  poured.  The  fact  that  they  thin  out  towards  the  east  is  against 
this,  so  that  the  most  probable  place  to  look  for  their  source  is  under 
the  waters  of  the  Gulf  of  Suez. 

5.  Volcanic  necks. — These  rocks,  as  already  stated  above,  form  a  sort 
of  horse-shoe  with  the  convex  side  turned  to  the  north-west.  They 
occur  in  the  hills  of  Gebel  Koli,  Abu  Mezraq,  Sawasia,  MadsAs,  Mareia 
and  Samr  el  Tinia. 

The  ridge  of  Koli  and  Abu  Mezraq  is  a  large  mass,  over  7  by 
3  kilometres  in  length  and  breadth,  rising  with  sheer  sides  through  the 
granite  which  forms  the  country.  Apparently  connected  with  it  by  a 
narrow  injected  fissure  is  Gebel  Sawasia,  another  mass2'5  by  one  kilo- 
metre, which  rises  up  the  centre  of  the  hill,  exhibiting  all  the  characters 
of  a  voJcanic  neck,  and  on  one  side  forming  a  sheer  cliff  where  the 
granite  has  been  removed.  Four  or  five  kilometres  to  the  north  of  the 
last  occurs  the  hill  of  Madsfts,  the  centre  of  which  is  formed  of  a  mass 
of  coarse  dolerite  similar  to  that  which  forms  the  other  masses  previ- 
ously mentioned.  Further  to  the  north-east  occurs  the  hill  of  Gebel 
Mareia,  which  is  composed  of  a  mass  of  dolerite  over  5  by  3  kilometres 
in  length  and  breadth,  while  eastward  is  the  mass  of  Samr  el  Tinia, 
which  is  made  up  of  the  same  rock.     All  these  masses  are  coarse 
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dolerite  which  veins  the  granite  in  which  it  occurs  and  often  sends 
dykes  out  into  the  surrounding  country.  If,  as  has  been  stated  in  the 
part  on  the  lavas,  these  are  the  remains  of  the  vents  out  of  which 
the  lavas  were  poured  then  their  age  is  late  Carboniferous,  and  the 
dolerite  dykes  which  occur  in  the  gneiss  and  other  rocks  on  which  the 
Carboniferous  rocks  are  laid,  are  older  and  belong  to  another  period 
to  that  of  these  necks.  It  has  been  stated  previously  that  there  were 
two  sets  of  dolerite  dykes  one  of  which  was  connected  with  the  large 
masses  of  dolerite  and  was  the  younger ;  it  is  therefore  likely  that  the 
older  series  is  not  in  any  way  connected  with  these  necks. 

(II)  Metamorphic  rocks. 

1.  Gneisses  and  schists. — These  rocks  occur  in  the  district  lying 
between  lat.  28°  36'  and  29°  N,  and  long.  33° 30'  and  33° 50'  E.  They 
can  be  Youghly  divided  into  two  groups,  viz.,  true  gneisses  and  schists, 
and  a  complex  of  metamorphic  rocks.  Taking  the  last  named  group 
first,  it  occurs  in  one  large  patch  extending  from  the  neighbourhood  of 
Wadi  Barq  eastward  as  far  as  the  Wadi  Siq.  This  is  composed  of  two 
fundamental  rocks  associated  with  several  others  of  minor  importance, 
these  being: — 

1.  Much  altered  micaceous  rock. 

2.  Altered  felsite  rock,  which  becomes,  at  times,  schistose  and  is 

then  the  same  as  that  known  as  "quartz-schiefer"  by  the  German 
petrologists.  This  seems  to  form  the  fundamental  rock  in 
places,  while  in  others  it  is  intrusive  in  the  micaceous  rock,  thus 
proving  the  latter  to  be  the  older. 

3.  Capping  the  hills    is   a  gneissose  basic  rock  and  hornblende- 

schist. 
In  this  complex  occur  the  following  intrusions  : — 

1.  Veins  and  dykes  of  a  felsite  rock. 

2.  Reddish  granite  rock. 

3.  Granite  with  large  felspars  (5  x  2*5  cent.). 

4.  Dykes  of  a  much  decomposed  doleritic  rock  running  S.W.-N.E., 

and  younger  than  all  the  others. 

This  complex  has  been  entirely  covered  at  one  time  by  the  sandstones 
of  Carboniferous  age,  and  as  a  consequence  presents  a  flat  surface  with 
no  crests  standing  out  to  relieve  the  monotony.  It  has  evidently  been 
produced  by  the  erosion  which  took  place  as  it  subsided  under  the 
water  prior  to  the  deposition  of  the  sandstones. 

The  group  of  true  gneisses  and  schists  occupies  a  much  larger  area. 
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On  its  southern  side  it  abuts  against  G^bel  MadsAs  and  Mareia, 
continuing  from  there  along  either  side  of  Wadi  Fer&n;  its  western 
edge  flanks  the  range  of  SerbS.1 ;  while  its  eastern  boundary  skirts  the 
base  of  Gebel  Goze  and  Ban&t,  and  passing  on  into  Wadi  Rahaba  and 
Rumm&na  keeps  all  the  while  more  or  less  parallel  to  Fer&n.  This  rock 
extends  down  Fer&n  as  far  as  the  sedimentary  area,  where  it  is  cut  off 
by  the  great  fault  which  follows  the  line  of  the  hills.  From  this  point 
it  runs  parallel  with  the  fault  until  near  Wadi  Sidri,  where  it  gives 
place  to  the  pink  granite,  passes  round  to  the  east,  and  occupying  the 
country  on  either  side  of  Wadi  Ura  Agraf  (the  continuation  of  Sidri), 
eventually  disappears  underneath  the  sandstones,  but  always  shews 
wherever  a  wadi  has  cut  through  the  latter.  It  is  last  seen  round  the 
mouth  of  Wadi  Baba,  but  it  undoubtedly  persists  under  the  Carboni- 
ferous rocks  for  a  good  distance.  As  has  been  stated  in  the  account  of 
the  dyke-rocks,  this  rock  is  very  much  cut  up  by  dykes  in  Wadi 
Fer&n.  In  its  characters  this  rock  is  very  constant  all  over  the  area. 
At  the  head  of  Wadi  Hebr&n,  where  it  was  first  encountered,  it  consisted 
of  a  fine  biotite-gneiss  interlaminated  with  mica-schist,  and  well-banded 
quartzose  veins  also  running  through  it.  In  places  there  is  a  tendency 
to  pass  into  mica-schist  by  the  increase  of  mica.  The  inclination  of 
the  shear-plane  is  towards  the  south.  Associated  with  this  gneiss  in 
Gebel  Matakh  el  Barftd  is  a  garnetiferous  rock  of  siliceous  appearance; 
but  a  crystalline  limestone  is  also  mixed  up  with  it.  There  must  have 
been  some  powerful  force  acting  here,  for  some  excellent  examples 
of  crumpling  are  seen,  the  axes  of  the  folds  being  in  a  vertical  plane. 
In  one  place  a  fold  was  seen  in  the  form  of  a  horse  shoe  only  2  metres 
across,  and  with  much  sharper  folds  inside  it.  In  Wadi  Ferdn  the 
gneiss  is  more  normal,  and  the  bands  of  mica-schist  are  not  much  in 
evidence.  Below  the  Oasis  of  Feran,  in  one  of  the  small  wadis  which 
come  from  the  sedimentary  area,  some  fine  examples  of  crumpling  were 
seen,  the  black  micaceous  bands  standing  out  from  those  of  white 
felspar.  In  the  lower  half  of  the  Wadi  Um  Agraf  the  gneiss  returns 
to  the  Hebr&n  type — a  mixture  of  fine-grained  biotite-gneiss  and 
schist.  Further  up  the  wadi  the  coarser  variety  comes  in,  and  continues 
until  the  sandstone  country  is  reached.  In  Wadi  Baba  and  its  tribu- 
taries, the  gneiss  is  a  dark- grey  fine-grained  rock,  approaching  a  schist 
in  character. 

Origin  of  the  Gneiss. — On  this  side  of  the  peninsula  there  does  not 
seem  to  be  any  doubt  as  to  the  origin  of  this  rock. '  It  was  pointed 
out  in  the  description  of  the  grey  granite  that,  at  the  mouth  of  Wadi 
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el  Sheikh,  this  rock  first  of  all  became  gneissose,  and  very  shortly 
afterwards  passed  into  a  true  gneiss.  This  has  been  seen  at  various 
places,  the  two  rocks  shading  into  each  other.  It  thus  seems  indubitable 
that  this  rock  is  simply  the  result  of  the  deformation  of  the  grey 
granite.  The  cause  of  this  is  probably  to  be  found  in  the  eruption  and 
intrusion  of  the  granite  mass  of  Serb&l.  A  glance  at  the  map  shows 
the  gneiss  to  form  a  sort  of  fringe  round  the  base  of  this  mass, 
gradually  shading  off  on  either  side  into  the  normal  grey  granite. 

The  age  of  the  gneiss  can  only  be  fixed  within  wide  limits.  It  is 
known  to  be  prior  to  the  deposition  of  the  Carboniferous  sandstone,  and 
subsequent  to  the  intrusion  of  the  pink  porphyritic  granite,  which  is 
also  earlier  than  the  sandstone,  but  is  evidently  subsequent  to  some 
limestones,  shales,  and  sandstones  to  be  described  immediately,  which 
it  has  metamorphosed  so  completely  that  all  trace  of  fossils  has  been 
obliterated.  As  these  rocks  are  involved  in  the  same  folds  as  the  gneiss 
it  follows  that  the  gneiss  belongs  to  the  same  period.  All  that  can 
be  said,  therefore,  is  that  the  gneiss  was  formed  in  post-Archoean 
times  and  probably  in  the  early  Palaeozoic  period. 

2.  Metamorphic  limestones  and  schists.  —  These  occur  mainly  in 
one  patch  in  Gebel  Um  Esnftn,  although  they  were  also  seen  in  Gebel 
Matakh  el  Barftd,  associated  with  the  gneiss  above-mentioned.  In  the 
former  hill  it  would  seem  that  these  rocks  have  been  faulted  down 
against  the  gneiss  as  the  remains  of  its  bedding  is  not  very  far  from 
the  horizontal.  The  beds  seen  here  are  crystalline  limestones,  altered 
shales  and  sandstone,  the  metamorphosing  agent  being  the  pink  granite 
which  forms  the  country  round  about.  In  the  two  former  rocks, 
garnet  is  very  abundant,  occurring  in  large  irregular  masses,  rather 
than  in  good  crystals,  and  becoming  a  veritable  "granat  schiefer,"  while 
the  sandstone  shows  biotite  and  perhaps  felspar.  The  complete 
description  of  these  rocks  must  wait  until  the  thin  sections,  which  are 
being  prepared,  have  been  examined.  As  to  their  age  enough  has 
been  said  in  the  previous  paragraph  to  indicate  the  extent  of  the  writer's 
knowledge  concerning  it. 

It  is  now  possible  to  give  a  tabular  statement  of  these  rocks  in  the 
order  of  their  age,  beginning  with  the  oldest : — 

1.  Diorite. 

2.  The  grey  biotite-granite. 

3.  Biotite-gneiss  and  schists,  together  with  the  Metamorphic  lime- 

stone and  sandstone. 

4.  Pink  porphyritic  granite. 
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5.  Coarse  Red  Granite. 

6.  Syenite  and  Syenite-felsite. 

7.  Quartz-felsite  and  dolerite  dykes  (older  series  N.W.-S.E.)  ;  rela- 

tions between  those  two  uncertain,  but  reasoning  from  analogy 
the  basic  is  the  younger. 

8.  Dolerite  dykes  N.W.-S.E.,  dolerite-necks  and  the  lavas  of  the 

Carboniferous  period. 

9.  Dolerite  dykes  in  the  Cretaceous  rocks. 

10.  Lavas  younger  than  the  Cretaceous  in  Wadi  Tayiba. 

The  following  is  probably  somewhat  like  the  sequence  of  events  in 
this  district.  During  Archaean  times  the  grey  granite  and  diorite  were 
intruded  into  old  Archaean  rocks,  which  were  subsequently  removed 
by  denudation  to  form  the  later  sandstone.  Later  on,  sandstones  and 
limestones  were  deposited  on  the  exposed  surface  of  the  granite,  to  what 
extent  is  not  known.  Following  this  came  a  disturbance  which  deve- 
loped into  a  thrust  in  a  north-easterly  direction,  in  all  probability  being 
caused  by  the  intrusion  of  the  pink  porphyritic  granite  along  the  line 
of  the  present  Serbal  range,  shearing  the  grey  granite  and  setting  up 
gneissose  structure.  This  movement  continued  until  Serbal  and  other 
ranges,  had  reached  their  full  height,  the  coarse  red  granite  having 
pushed  all  the  others  up  into  a  big  dome,  which  was  subsequently 
denuded  leaving  them  as  they  now  stand.  In  the  wake  of  this  came  other 
movements,  causing  numerous  fractures  S.E.-N.W.,  and  N.E.-S.W., 
which  were  injected  by  quartz-felsite  and  dolerite  dykes,  many  of  these 
having  been  opened  previously  as  they  contain  compound  dykes  of 
granite  and  one  of  these  other  rocks.  After  a  time,  during  which  denu- 
dation was  very  active,  and  the  district  was  slowly  sinking  under  the 
sea,  the  deposition  of  the  Carboniferous  took  place,  towards  the  close 
of  which  period  the  volcanic  vents  above  described  were  opened,  and 
the  lavas  above-mentioned  were  poured  out,  certain  new  fissures  being 
formed  and  injected  with  dolerite.  After  this  a  period  of  quiescence 
and  steady  deposition  took  place  until  lilocene  times,  when  a  few  cracks 
in  the  secondary  rocks  were  injected.  The  last  occurrence  is  the  out- 
pouring of  the  lava  in  Wadi  Tayiba.  This  took  place,  as  has  already 
been  stated,  in  Oligocene  times,  the  lava  occupying  the  same  position  as 
it  does  in  the  district  between  Cairo  and  Suez. 
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Section  IX.— ECONOMIC  GEOLOGY. 

Of  the  various  products  of  this  area,  perhaps  the  most  important  is  the  Granite, 
large  area  of  grey  granite,  which  is  suitable  for  statuary  purposes.  This 
is  best  developed  in  Wadis  Mefir  and  Hebr&n,  although  it  also  occurs 
to  the  south  in  Wadis  Shiddiq  and  Emlaha.  From  the  former  of  these 
localities  there  is  no  difficulty  about  transport,  as  waggons  could  be 
run  on  a  light  railway  attached  to  a  rope,  the  laden  ones  running  down 
to  the  sea  coast  by  gravity,  and  drawing  up  the  empties  at  the  same 
time.  At  El  Tor  the  stone  could  be  put  on  board  boats  and  conveyed 
to  Suez  or  Port  Said,  if  required,  the  expense  being  in  this  way  reduced 
to  a  minimum.  A  good  supply  of  water  would  be  easily  obtained  in 
the  wadis,  as  the  rainfall  is  quite  sufficient  to  produce  a  constant  supply 
if  it  were  collected.  In  fact,  in  the  winter  season,  running  water  is 
met  with  in  many  of  the  wadis. 

The  next  thing  of  importance  is  a  pure  white  sandstone,  very  friable,  Sand. 
and  which,  on  account  of  its  freedom  from  iron-oxide,  would  be  very 
useful  in  glass-making.  This  sandstone  occurs  at  the  foot  and  in  the 
cliff  of  Gebel  Dhal&l,  where  there  is  about  200  metres  of  good  stone. 
The  only  draw-back  to  its  use  is  the  distance  of  transport,  although  a 
fairly  good  road  could  be  made  with  little  difficulty  to  the  sea. 

Perhaps  as  valuable  as  the  foregoing  are  the  iron  and  manganese  i^n  »n^ 
ores  of  this  district.  These  occur  in  the  Carboniferous  formation  at  ores, 
the  base  of  the  limestone  at  its  junction  with  the  sandstone.  They 
evidently  occur  more  or  less  in  "pockets,"  but  as  far  as  was  seen  they 
exist  everywhere  where  the  limestone  is  exposed,  and  vary  in  thickness 
from  0*6tol*3  metres.  In  different  places  the  ore  varies  in  composition, 
sometimes  being  pure  hiematite,  sometimes  an  admixture  of  that  and 
the  oxides  of  manganese,  while  in  others  it  is  pure  manganese  oxides. 
The  three  places  where  it  was  examined  were  Wadi  Malha,  Wadi  Nasb, 
and  at  an  old  mine  in  Wadi  Halliq.  In  the  former  locality  the  two 
ores  lie  side  by  side,  as  if  they  had  segregated  so,  being  more  or  less 
distinct  from  each  other,  but  on  their  junction  being  intimately  mixed. 
The  same  is  true  of  the  second  locality,  but  in  addition  there  is  a  fair 
quantity  of  earthy  manganese-ore  (wad).  In  the  third  locality  the 
haematite  is  more  abundant,  the  limestone  being  impregnated  with  it 
near  its  base,  while  nodules  of  pure  ore  weighing  from  25  to  50  kilos, 
are  frequent. 
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The  following  analyses  made  by  A.    Lucas,  Chemist  to  the  Survey 
Department,  give  the  general  composition  o£  these  ores : 


Wadi  Malha. 

Number 

Fe,0,96 

Ke96 

Mn0  96 

Mn0,% 

Mn96 

3946 

46.96 

32.87 

•  • 

•  • 

•  ■ 

3911 

3.74 

2.62 

15.21 

71.59 

57.00 

Wadi  Haluq 

3970 

25.34 

17.74 

•  • 

38.19 

24.12 

3970  A 

•  • 

•  • 

41.03 

45.50 

60.48 

3970  B 

20.14 

14.,31 

39.95 

25.23 

3970  C 

•  • 

•  • 

71.41 

45.10 

3971 

27.60 

19.32 

14  .'60 

40.81 

37.03 

3971  A 

32.10 

22.47 

•  • 

•  • 

4135 

2.32 

1.62 

30.33 

19.16 

4136 

34.24 

23.97 

29.52 

18.66 

5000 

69.34 

48.54 

3.06 

1.94 

5001 

16.90 

11.83 

32!87 

18.56 

37.18 

5002 

98.24 

68.77 

•  • 

•  ■ 

5003 

93.69 

65.58 

•  • 

■  • 

5004 

73.62 

51.53 

9.58 

6.05 

5005 

38.80 

27.16 

14!  72 

24.10 

26.64 

5006 

25.86 

18.10 

•  • 

•  • 

•  • 

In  all  these  specimens  the  gangue  was  practically  all  silica ;  traces  of 
lime  were  found  in  all  of  them,  while  two  of  them  contained  as  much  as 
16%  and  1S%  ;  nearly  all  of  them  were  hyd rated,  although  in  some 
only  a  trace  of  water  was  found.  This  water  may  be  either  from  the 
manganese  compounds,  many  of  which  contain  water,  or  from  the 
brown  ferric  oxide  which  is  nearly  always  associated  with  the  haematite, 
the  latter  gradually  passing  into  the  former  by  hydration. 

The  percentages  of  iron  and  manganese  given  in  the  above  table  show 
at  a  glance  whether  the  ore  is  a  rich  one  and  worth  exploiting.  The 
whole  of  the  samples  taken  from  Wiidi  Halliq  were  collected  from  an 
old  mine  which  had  been  opened  there  presumably  for  the  working  of 
copper  ores,  most  of  the  specimens  being  obtixined  from  the  rubble 
heap  at  its  mouth.  Specimen  No.  3,971  A  is  a  red  ochre  or  raddle; 
while  Nos.  3,971  and  3,970  are  black,  eiirthy,  amorphous  substances 
like  wad.  An  almost  pure  haematite  is  No.  5,002,  while  No.  5,003  follows 
closely  on  it.  Of  the  manganese  ores  No.  3,970  A  is  a  good  example, 
being  a  very  fair  specimen  of  psilomelane,  while  3,911  and  3,970  C 
also  comj)are  very  favourably.  The  others  are  only  varying  mixtures 
of  haematite  and  the  manganese  oxides,  which  owe  their  richness  or 
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poorness  to  the  quantity  of  gangue,  and  impurities  with  which  they 
may  be  mixed.  These  may  be  useful  in  the  production  of  manganese- 
steel. 

The  position  of  these  ores  is  perhaps  against  their  being  profitably 
worked,  situated  as  they  are  some  little  distance  from  the  sea-coast 
where  no  fuel  is  obtainable.  The  other  alternative  of  bringing  the  ore 
to  the  sea-coast  and  treating  it  there,  or  shipping  it  elsewhere,  is  therefore 
the  least  expensive,  although  the  cost  of  transport  might  even  then 
be  prohibitive.  The  actual  mining  of  the  ore  would  not  present  much 
difficulty  as  the  underlying  rock  is  not  hard  and  difficult  to  pierce. 

Since  writing  the  above,  a  copy  of  a  pa|>er  on  "The  Manganese 
Deposits  of  Bahia  and  Minas,  Brazil,"  by  professor  J.C.  Bmnner  *  has 
been  received. 

The  difficulties  of  working  the  last-named  deposits  are  very  similar 
to  those  in  Sinai.  No  fuel  is  available,  and  the  whole  ore  has  to  be  dug 
out  and  transported  by  rail  to  Kio,  whence  it  is  shipped  in  great  part  to 
the  United  States.  The  manganese  deposits  of  Minas  lie  near  the 
railway  about  500  kilometres  north  of  Rio,  the  cost  of  transport  for 
all  that  distance  has  therefore  to  be  borne  by  the  mining  company. 
This  it  seems  able  to  do  After  reading  this  paper,  it  seems  as  though 
the  deposits  in  Sinai  might  also  be  worked  at  a  profit.  Appended  is  a 
table  showing  the  percentage  of  metallic  manganese  in  the  different 
samples  from  various  mines  in  Minas,  with  a  column  of  the  composition 
of  the  Sinai  ores  for  comparison. 


Sample  from  kilom.  499   (central  Brazil  Railway  | 


Minus  Sinai 

Mn  %  Mn  % 

54.96  57.00 
60.48 

„        „       500        „          „           „               50.46  45.10 

„        V       503        „          „            „               50.44  37.03 

„          „  Itabira  kil.  524  „          „            „               31.75  37.18 

V  •             ^                                     I      55.40  26.64 

>»  yy    vigia        „    OlIU    „  „  ,)  1       29  8 

36.7  25.23 


60.1 


„  „  Quelez  Lafayette  Station  kil.  463. . .  | 

u    1  .      o-i      1-1   -oi  i  62.0  24.12 

„  „  Hodngo  Silva  kil.  o21 |  ^  ^ 

I  49.7 

"  "      "      " 1  51.4 

„  „  Hargreaves  kil.  515     |  57  40 


*  American  Instit.  of  Mining  Engineers,  Sept.,  18^. 


There  were  other  samples  from  Minas  containing  from  ^0%  to 
60%  Mn. 

A  glance  at  the  columns  of  the  latter  table  shows  that,  taken  as  a 
whole,  the  Sinai  ores  are  of  a  poorer  quality,  but  taking  into  conside- 
ration their  much  closer  proximity  to  the  sea,  there  seems  no  reason  to 
doubt  that  they  might  be  worked  at  a  profit,  provided  that  the  deposits 
turned  out  as  rich  as  they  appear  to  be  by  the  analysis  of  the  samples. 
CJopper.  Of  the  ores  of  this  mineral,  only  traces  have  been  found  along  the 

joints  of  the  limestone.  In  the  majority  of  instances  these  have  been 
removed  by  the  old  miners  who  used  Wadi  Nasb  as  a  centre  of  this 
industry.  The  surface  of  the  limestone  plateau  has  been  searched 
diligently  by  them,  and  even  the  poorest  veins  have  been  worked  out. 
The  ore  was  mainly  the  blue  and  green  carbonate,  portions  of  which 
were  found  at  various  old  workings. 

Holland  f  suggests  that  probably  all  the  material  for  the  manufacture 
of  glazes  was  obtained  from  Sinai. 
Blag.  The  only  other  ore  found  in  this  district  was  obtained  from  a  heap 

of  slag  on  Gebel  Safariat,  where  it  had  evidently  been  smelted  for  copper, 
judging  by  the  meagre  traces  of  that  mineral  seen  in  it.  A  piece  of  it 
on  analysis  gave  23*46^  of  ferric  oxide,  while  there  was  also  a  small 
amount  of  manganese  likewise  present.  In  the  pounded  up  mineral 
were  found  several  small  pieces  of  metallic  copper. 
Bone-bed.  In  this  hill  there  occurs  the  only  bone-bed  known  in  Sinai  about 

0*3  metres  thick.  In  character  it  is  very  similar  to  that  found  on  the 
west  side  of  the  Gulf  of  Suez,  and  contains  numerous  teeth.  An 
analysis  yielded  the  following  result : 

Phosphoric  acid  (P^  0^)  24*63^  =tricalcic  phosphate  (Ca,  Pj  Og) 
5377^. 

This  analysis  shows  this  deposit  to  be  better  than  those  occurring 
on  the  west  side  of  the  Gulf  of  Suez,  the  highest  percentage  of  tricalcie 
phosphate  being  50*78. 

Coprolites. — In  Gebel  Hoshera  a  few  nodules  of  a  phosphatic  nature, 
resembling  coprolites,  are  scattered  about  in  the  yellow  sandy  beds 
which  occur  near  its  base.  They  are,  however,  not  in  sufficient  quantity 
to  make  them  of  economic  importance.  An  analysis  of  a  sample  yielded 
12'd4:%  tricalcie  phosphate. 

Hydrocarbons. — These  occur  all  through  the  Cretaceous  limestone, 


•  Op.  cit. 
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their  presence  being  discovered  by  the  different  dykes  and  veins  which 
cut  this  rock,  but  they  are  in  such  very  small  quantities  that  nothing 
call  be  done  with  them.  The  only  place  where  they  seemed  to  be 
in  quantity  was  at  the  mouth  of  Wadi  el  Araba  where  the  white  sand- 
stone of  the  Nubian  series  is  rendered  absolutely  black  by  impregnation 
with  them.  Even  here,  however,  they  were  not  in  any  quantity,  the 
total  loss  on  ignition  being  only  8*69^. 

Cehstiue. — Tn  the  Beach  Deposits  of  Wadi  Amara  on  the  Suez  Road, 
there  occurs  vehis  of  a  heavy,  brittle,  crystiilline,  colourless  mineral, 
which  evidently  belonged  to  the  isomorphic  group  of  rhombic  sulphates. 
On  l)eing  analysed  it  proved  to  be  an  almost  pure  sample  of  celestine 
(strontium  sulphate)  containing  only  3*88%  of  impurities  which  are 
made  upas  follows: — 

Water,  carbon  ilioxitlo,  and  or;rauic  niattor 2.00 

Silica     0.69 

Iron  and  Ahnnininm  oxides      0.92 

Lime      trace 


3.88 


Turquoises. — These  stones  are  known  to  occur  at  two  places,  viz., 
Gebel  Maghara  and  Serabit  el  KhSdim,  but  in  the  latter  place  the 
quality  is  so  \)00y  that  the  work  has  been  abandoned,  although  the  former 
place  is  still  exploited.  The  mines  in  Gebel  Maghara  have  been  worked 
by  the  ancient  Eg}  ptians  since  the  beginning  of  the  4th  Dynasty  up 
to  the  time  of  Kameses  II ;  while  those  of  Serabit  el  Khadim  were 
exploited  up  to  the  time  of  the  20th  Dynasty.  *  Nothing  is  known 
further  as  to  their  history  until  a  Major  Macdonald  in  the  middle  of 
last  century  settled  at  Magham  and  took  up  the  workuig  of  the  mines, 
but  he  subsequently  abandoned  them  as  they  did  not  pay  expenses. 

When  visited  in  the  early  part  of  1899,  these  mines  were  Ixjing  w^orked 
by  the  Bedavvin,  nearly  every  man  in  the  district  having  spent  a  certain 
time  there  at  one  period  or  other  of  his  life.  From  information  sup- 
plied by  the  Bedawin,  it  seemed  to  be  the  custom  for  the  young  men 
about  to  marry,  to  go  to  the  mines  and  try  their  fortune,  and  if  they  were 
successful  it  enabled  them  to  pay  the  necessary  dowry  for  their  wives. 

In  Gelxil  Maghara  these  mines  extend  over  an  area  measuring  1*6  by 
0*9  kilometres.  This  district  is  one  in  which  considerable  movement 
has  taken  place,  faulting  and  folding  being  seen  on  all  sides,  and  it  is 

*  ''Baedeker*B  Lower  Egypt,"  1885,  pp.  491-98  and  523. 
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to  this  that  the  present  restricted  working  area  is  perhaps  due.  To  the 
north  of  the  area  the  turquoise-bearing  bed  is  thrown  down  beneath 
the  surface  by  an  east-and-west  fault,  while  to  the  west  the  beds  dip 
suddenly  at  a  high  angle,  and  run  to  earth  in  a  very  short  distance,  in 
this  way  confining  the  working  area  within  very  narrow  limits. 

The  turquoises  occur  in  a  purplish-grey  bed  of  sandstone  which  is  of 
Carboniferous  jige.  The  master- joints  of  the  rock  run  north  and  south, 
and  eiist  and  west ;  but  minor  cracks  cross  the  rock  in  every  direction 
and  owe  their  origin  to  the  earth  movements.  Threading  the  bed  in 
question  are  numerous  streaks  of  an  ochreous,  friable  sand,  which  also 
forms  "pockets"  in  the  solid  rock,  and  it  is  in  this  sand  that  the  gems 
are  looked  for,  and  from  it  those  of  the  best  quality  are  obtained.  Thin 
veins  of  turquoise  of  very  inferior  quality  also  line  the  sides  of  the 
joints.  From  men  who  have  worked  in  the  mines,  it  was  learned  that 
the  stones  lie  very  unequally  ;  men  may  go  on  working  for  days  without 
finding  anything,  when  shortly  after  a  ''pocket"  is  struck  in  which 
some  very  good  stones  are  found. 

The  main  workings  occur  in  Wadi  (^enaia,  but  a  few  also  occur  in 
Wadis  Qena  and  Sidri.  The  best  gems  are,  however,  obtained  from 
the  mines  in  the  first-named  valley.  The  different  mines  are  known 
to  the  Bedawin  by  distinctive  names.  The  following  are  the  names 
of  the  present  workings  : — 

1.  Hagaga. 

2.  Yahudia. 

3.  El  Shebb. 

4.  HadM. 

5.  Um  Hassan. 

6.  Sufra. 

Under  the  first  name  are  four  mines  which  are  worked,  the  most 
southerly  having  lx3(»u  only  recently  started;  the  two  middle  ones  are 
the  oldest  of  the  series,  having  a  small  gallery  driven  into  the  rock  at 
the  end  of  which  is  a  vertical  shaft,  down  which  a  guide  went  with  a 
candle,  and  riq)orte(l  that  no  galleries  went  off  from  it.  This  may  not 
be  true,  however,  as  the  people  l)loek  uj)  the  entrances  so  cunningly 
that  it  is  (liffieult  to  (let<Tt  them.  In  the  fourth  there  was  a  shaft  similar 
to  the  other  two.  The  s-^oiid  on  the  list  is  said  to  be  the  most 
valuable,  yielding  stones  of  the  best  colour.  It  had  a  wide  and  high 
entnuiee-ehamber,  from  which  two  galleries  branched  off  into  the  hill. 
El  Shebb  has  only  been  re(;ently  started  as  the  face  of  the  cliff  is  only 
being  worke<l.  The  other  three  are  l)eing  worke<l  still,  but  they  yield 
stones  of  inferior  quality.     From  all  sides  there  seems  to  a  concensus 
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of  opinion  among  the  Bedawin  that  the  richest  mines  are  those  in  the 
neighbourhood  of  Yahudia. 

According  to  Bau^rman  *  the  turquoises  occur  about  250  feet  above 
the  bed  of  the  wadi,  in  two  beds  about  15  to  20  feet  a])art.  The  most 
of  the  stones,  however,  are  in  the  upper  bed.  The  stones  lie  along  the 
joint-planes  lining  the  faces,  and  also  occur  in  the  centre  of  small  red 
marly  or  ochreous  nodules  near  the  jointn.  In  the  latter  places  the 
stones  of  the  better  colour  are  found,  tliose  lining  the  joints  being  of 
})oor  quality.  The  miners  evidently  followed  the  joints,  working  out 
the  rock  on  either  side.  This  was  then  broken  small  and  passed  through 
a  half-inch  sieve,  the  coarser  parts  being  brought  to  the  mouth  of  the 
cave,  and  examined  in  daylight.  The  hkely-looking  pieces  were  then 
rubbed  on  a  piece  of  coarse  grit  in  order  to  see  whether  they  contained 
turquoises  or  not;  if  any  colour  is  apparent  the  stone  is  thought  to  be 
worth  keeping. 

Speaking  of  the  mining  tools  used,  this  author  says  that  flint  chisels 
and  stone  hammers  were  used.  In  searching  one  of  the  smaller  caves, 
several  chips  of  stone  hammers  were  found,  as  well  as  pieces  of  wood, 
some  partially  carlx)nised.  These  he  considered  to  be  parts  of  cylin- 
drical blocks  which  served  as  mountings  for  the  flint  chisels  used  by 
the  ancient  miners. 

Orujin  of  the  turqmnse. — It  has  been  stated   by   Holland   that  the 
turquoise  occurs  in  cracks  in  a  porphyry  and  in  the  sandstone,  but  this 
has  not  been  confirmed   by   the  present  observations  ;  no  turquoises 
are  seen  near  the  basalt  which  caps  the  hill,  the  stones  being  found 
about  GO  metres  lower  down.     P'rom  what  was  seen  and  learnt  from  the 
guides  it  seems  that  the  turquoises  have  been  formed  by  j^rcolating 
water  and  in  no  way  owe  their  origin  to  igneous  acti(m.     This  agrees 
with  the  experimental    results  obtained   in  the  artificial  production  of 
these  gems.      It  is  found  that,  if  freshly  precipitated  phosphate  of  ( 
alumina  be  coloured  by  a  solution  of  bhie  chloride  of  copjwr,  dried  at    , 
a  gentle  heat,  and  then  subjected  to  enormous  pressure,  a  gem  is  obtained    : 
which  is  little  inferior  l)<)tli  in  colour  and  polish  to  the  natural  stone,    j 
In  this  district  the  conditions  necessary   for  the  production  of  these 
stones  have  been  present  at  some  former  time,  as  is  evidenced  by  the 
presence  of  the  previously-mentioned  folds  and  faults. 

It  is  difficult  to  form  any  opinion  a^  to  whether  these  mines  would 
yield  a  sufficient  return  tor  the  lalx)ur  spent  in  working  them,  as  the 

♦  Op.  cit. 
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people  are  very  averse  to  j?iving  any  information  about  the  quantity 
and  quality  of  the  stones  they  obtain.  It  seems  certain  that  the  Bedawin 
make  sufficient  out  of  them  to  allow  of  them  buying  gunpowder  and 
using  it  freely,  while  the  people  in  the  vicinity  seem  to  be  fairly 
prosperous,  and  able  to  buy  grain  in  large  quantities,  and  store  it  for 
use  in  the  summer.  This  is  unusual  among  Bedawin  who  are,  in 
general,  extremely  poor.  There  seems  to  be  a  regular  trade  in  turquoises 
carried  on  between  merchants  at  Ayun  Musa  and  the  Bedawin,  who 
barter  the  stones  for  gunpowder  and  other  stores. 

The  way  in  which  the  mines  are  worked  is  very  slovenly,  all  the 
rubble  being  thrown  back  behind  the  workers  thus  blocking  up  the 
exit  more  or  less.  Tf  the  people  can  make  it  pay  working  in  this 
careless  manner  it  seems  that  it  ought  to  be  made  a  fairly  profitable 
concern  wnth  improved  methods  of  working  and  economy  of  labour. 
To  develop  these  mines  it  would  be  necessary  to  spend  some  money  in 
making  proper  galleries  from  which  to  work  the  turquoise  to  advantage, 
and  for  this  a  certiun  amount  of  capital  will  be  required. 


Section  X.— DENUDATION  AND  WEATHERING. 

This  subject  has  l>een  treated  at  some  length  in  a  previous  rej>ort  (*) 
in  which  the  agents  at  work  in  a  comparatively  rainless  country  have 
been  set  forth  and  discussed.  These  agents  are  equally  potent  in  the 
district  under  description,  but  there  are  others  peculiar  to  it,  which 
are  of  comparatively  little  innx)rtiuice  in  a  country  in  which  desert 
conditions  prevail.     These  are  as  follows  :  — 

1.  Rainstorms. 

2.  Frost  and  snow. 

3.  Action  of  moisture,  containing  carbon  dioxide. 

In  addition  to  these  which  are  peculiar  to  this  district  of  Egypt,  the 
action  of  wind  and  sand  is  particularly  well  seen.  Here,  as  in  the 
other  parts  of  Egypt  known  to  the  writer,  it  is  the  wind  from  the  south, 
south-west,  and  south-e^ist  (especially  from  the  two  former  directions) 
which  causes  the  sand  to  travel.  There  is  Iiowever  an  exception  in 
the  case  of  the  coast-j)lain  to  the  north  of  Wadi  (Jharandel,  where  the 
north-east  wind  which  sweeps  down  from  Gebel  el  Ti  often  brings  clouds 
of  dust  along  with  it. 


(*)  "Topop.  and  Geol.  of  EasttTU  Desert  of  K^ypt,  (eiitnii  Portion,"    by  T.  Barron   ftud    W.  F. 
Hume.  Cairo,  liK)2. 
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1.  Rainstorms, — Taking  the  agents  in  their  order,  the  first  to  be 
described  is  the  effect  of  the  rainstorms.  No  one  who  has  spent  any 
time  amongst  the  Bedawin  of  Sinai  can  have  failed  to  be  struck  by  the 
great  care  which  these  people  take  in  choosing  a  camping  place  in  the 
wadis.  Nothing  will  induce  them  to  camp  in  the  bed  of  the  wadi, 
even  when  the  weather  appears  settled  and  the  sky  clear  overhead,  long 
experience  having  taught  them  how  uncertain  these  appearances  are, 
and  how  suddenly  the  storms  break  over  the  hills.  In  a  few  hours 
the  peaceful  appearance  of  the  scene  may  be  changed,  and  the  dry 
vallevs  transformed  into  roarintr  torrents  whose  resistless  miffht  carries 
everything  tefore  it.  Should  any  one  have  been  foolhardy  enough  to 
encamp  in  the  bed  of  the  wadi  he  runs  a  gcx)d  chance  of  being  over- 
whelmed and  carried  away.  Some  idea  of  the  resistless  character  of 
these  storms  may  be  obtained  from  an  inspection  of  some  of  the  wadi- 
beds  after  a  storm.  Deep  cuts,  some  of  them  over  2  metres  deep,  have 
been  made  in  the  valley-floor,  while  lx)ulders  of  enormous  size  have 
been  dug  out  and  carried  down  the  wadi.  On  the  sides  of  the  wadis, 
too,  marks  may  be  seen  about  8  metres  above  ground  level  indicating  the 
height  to  which  the  water  has  risen,  while  uprooted  bushes  testify  to  the 
force  of  the  current.  A  further  witness  to  the  great  transporting  power 
of  the  torrents  is  seen  in  the  big  deposits  of  boulders  which  lie  like  a  fan 
at  the  mouths  of  some  of  the  main  wadis  e.g.  Wadi  Hebr&n  and  Emlaha. 

2.  Frost  and  snow. — These  agents  are  only  seen  at  work  in  the 
higher  altitudes  near  the  watershed,  e.g.,  the  upper  part  of  Wadi  el 
Sheikh  and  its  tributary  Wadi  el  Der,  the  granite  massif  of  Gebel  Musa 
and  the  neighbouring  peaks,  the  high  dolerite  hill  of  Gebel  Moreia,  or 
the  rugged  range  of  Serbal  which  overlooks  the  plain  of  El  QL  On 
the  north  side  of  these  hills  in  the  winter  months,  hoar-frost  can  be  seen 
throughout  the  day,  the  temperature  never  risuig  sufficiently  to  melt  it. 
This  condition  continues  for  several  days  at  a  time,  and  there  can  be 
Httle  doubt  that  the  frost  plays  a  great  part  in  the  disintegration  of  the 
rocks  of  these  hills.  On  the  surface  of  the  gentler  slopes  a  thin  coating 
of  disintegrated  rock  is  seen  which  supports  a  few  small  plants  while 
on  the  narrow  ledges,  and  in  the  small  nook^s  and  cracks  in  the  rock,  a 
thicker  deposit  is  seen  in  which  grow  luxuriant  specimens  of  "Hamada" 
and  other  plants. 

lu  the  upj:)er  part  of  Wadi  el  Sheikh,  during  the  survey  carried  out 
by  the  writer,  temperatures  up  to  —  9°C.  were  observed,  and  in  the  wadi 
the  frost  held  sway  through  the  entire  day,  the  water-pools  being 
covered  by  a  thick  sheet  of  ice.    These  conditions  prevailed  with  varying 
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intensity  for  over  a  month,  while  enow  was  seen  lying  on  the  highest 
peaks  of  the  watershed  ranges  for  nearly  two  months.  It  follows 
therefore,  that  as  the  sun's  heat  increased,  there  would  be  alternate 
thawing  and  freezing  which  would  tend  to  fracture,  and  finally  detach 
pieces  of  the  rock  which  would  eventually  be  reduced  to  a  fine  powder 
by  the  continued  action  of  these  agents.  Thus  in  this  district,  the 
action  of  frost,  etc.,  ranks  as  one  of  the  most  important  factors  in  the 
disintegration  of  the  rocks. 

3.  Action  of  moisture  contain  in;/  carb<ni  <lio.vide, — C'oming  to  the 
last  agent  on  the  list,  it  may  be  regarded  as  the  .successor  to  the  frost 
and  snow,  continuing  and  completing  the  work  which  the  latter  had 
begun.  At  the  close  of  the  winter  the  disintegrated  rock  acts  as  a 
covering  to  the  surface  of  the  rock,  checking  eva]K)ration,  and  at  the 
same  time  on  account  of  its  state  of  fine  division  jicting  as  a  sponge  to 
absorb  the  dews  which  always  form  during  the  night  in  the  higher 
regions.  The  seeds  of  plants  of  various  kinds  are  borne  by  the  wind 
and  finally  find  a  resting  place  in  it,  eventually  germinating,  flowering, 
and  dying.  In  the  autumn  the  annual  rains  fall,  and  as  the  temperature 
is  sufficiently  high  to  promote  the  rapid  decomposition  of  the  leaves 
and  other  parts  of  the  plant  into  their  ultimate  components  of  carbonic 
acid  gas  and  water,  these  are  carried  down  to  the  surface  of  the  rock 
and  carry  on  the  work  of  decomposition  which  the  frost  had  commenced. 
In  process  of  time  the  rock  becomes  decomposed  for  some  distance 
from  the  surface,  and  the  soil  and  loosened  particles  are  carried  off  by 
the  rain  and  deposited  on  the  gentler  slopes  of  the  foothills  and 
smaller  wadis,  eventually  producing  a  soil  of  depth  sufficient  to  carry 
fruit-trees  from  which  the  Bedawin  annually  obtain  a  crop  of  very 
fair  quality,  if  the  locust  has  not  stripped  the  trees  in  early  summer. 

On  the  lower  plateaux,  where  the  sloj)e  is  very  small  indeed,  the 
disintegration  of  the  rocks  proceeds  much  more  rapidly,  especially  wliere 
the  country-rock  is  nnich  cut  up  by  basic  dykes  and  intrusions.  These 
yield  much  more  rapidly  to  the  weathering  agents  than  the  more  acid 
country-rock  and  become  reduced  below  thi  general  level,  forrahig  a 
series  of  trenches  towards  which  the  rains  naturally  gravitate,  thus 
hastening  their  decay  even  more  rapidly.  In  numerous  instances  the 
gullies  which  seam  the  sides  of  the  hills  can  be  shown  to  be  formed 
along  the  course  of  one  of  these  dykes. 

In  the  districts,  too,  where  a  basic  gneiss  forms  the  predominant  rock 
of  the  district,  the  work  of  this  agent  it  seen  to  great  advantage.  This 
rock,  on  account  of  its  physical  character,  lends  itself  to  rapid  weathering. 
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its  Bhear-planes  allow  of  an  easy  passage  of  the  moisture,  while  its 
constituent  minerals  having  undergone  deformation  by  the  enormous 
force  brought  to  bear  on  them,  are  in  the  most  favourable  condition 
for  rapid  disintegration  by  the  agent  under  considemtion. 

The  observed  facts  bear  this  out,  for  on  the  flanks  of  these  hills  quite 
a  fair  soil  has  formed,  which  in  the  spring-time  is  covered  by  a  coat  of 
verdure  which  furnishes  abundant  food  to  the  large  flocks  of  sheep  and 
goats  kept  by  the  Bedawin.  In  the  district  nearer  the  sea-level, 
owing  to  the  small  rainfall  and  more  seldom  precipitation  of  dew, 
the  action  of  this  agent  is  practically  nil,  and  msolation,  change  of 
temperature,  etc.,  perform  the  work  of  disintegration. 

In  connection  with  this  subject  a  paper  published  by  JM.  (ioodchild* 
may  be  noticed.  In 'it  the  author,  in  order  to  establish  the  point 
in  his  paper,  has  selected  the  Sinai  Peninsula  as  an  example  on  which 
to  base  his  deductions.  He  states  that  wadis  in  all  cases  are  the  result 
of  running  water,  a  statement  which  the  writer  cannot  admit,  as  nume* 
rouB  instances  are  known  where  they  are  the  product  of  faults,  subse- 
quently used  as  a  channel  of  drainage.  It  is  a  pity,  that  in  selecting 
a  typical  example  for  his  paper,  the  author  did  not  choose  a  district  of 
which  he  had  personal  knowledge,  for,  as  far  as  can  be  learned  from  his 
writings  he  had  his  information  from  a  series  of  photographs  lent  him 
by  a  friend.  These,  as  is  well  known,  are  rather  unsafe  sources  of  infor- 
mation, and  are  capable  of  several  interpretations  according  to  the  ideas 
of  the  different  people  who  look  at  them.  In  these  ])hotograph8  the 
author  evidently  mistook  the  remains  of  the  filUng  up  of  the  wadis 
during  a  period  of  subsidence  in  Pleistocene  times  (as  has  been  stated 
in  the  early  i)art(>f  this  memoir),  and  put  them  down  to  screes.  These 
he  assumes  are  washed  down  by  the  thunderstorms  and  distributed 
over  the  wiuli  lx»d,  over  which  dunes  are  later  formed  by  the  wind,  they 
in  turn,  being  levelled  down  by  the  torrents.  He  thus  concludes  that 
the  wadis  are  being  gmdually  filled  uj)  by  the  detritus.  Unfortunately 
for  the  establishment  of  his  hypothesis,  evidence  in  its  favour  is  entirely 
wanting,  and  instcjad  of  the  heaping  up  of  detrital  materials  in  the 
wadis,  numerous  instances  can  be  produced  where  the  rocky  bed  of  the 
wadi  is  exposed,  while  the  throwing  out  of  the  water  at  different  points 
along  the  drainage  line  testifies  to  the  continuity  of  the  rocky  floor 
although  it  is  somevvhat  uneven.  It  is  only  in  these  inequalities  that 
any  deposition  has  taken  place  and  that  ceiises  immediately  the  level  of 


•  "Desert  Conditions  in  Great  Brituin."    Trans,  of  the  Geol.  Soc.  of  Glasgow,  1898,  Vol.  Xf 
Pt  I,  p.  79  et  seq. 


—  216  — 

the  rocky  protuberance  is  reached.  If  any  deposition  of  detrital  mate- 
rial takes  place,  it  is  at  the  mouth  of  the  wadis  where  they  debouch  on 
the  coastal  plain,  and  the  materials  are  spread  out  in  a  fan  opposite 
each  drainage  line. 

Although  the  action  of  sand  and  wind  has  been  described  at  length 
in  the  Memoir  on  the  Red  Sea  Hills,  it  is  impossible  to  omit  the  mention  of 
it  here  also,  since  there  are  such  fine  examples  to  be  seen  in  this  district. 
The  phiin  of  Debbet  el  RamH  owes  its  origin  to  the  wearing  action 
of  the  wind-borne  sand,  and  the  cliff  of  Gebel  el  Ti  marks  the  progress 
of  the  work  of  attrition.  At  the  base  of  this  cliff  lie  boulders  of  the 
hard,  crystalline  limestone  which  forms  the  beds  lying  on  the  top, 
showing  the  result  of  the  long  continued  scour  of  the  sand.  They  are 
pitted  all  over,  and  the  invisible  cracks  which  ^traverse  nearly  every 
rock  are  brought  out  on  the  surface,  their  course  being  marked  by 
furrows.  These  cracks  evidently  constitute  planes  of  weakness  as  the 
rock  is  much  more  eroded  where  they  occur.  In  the  cliff  itself,  all  the  ine- 
qualities are  planed  off  by  the  sand,  and  it  presents  the  appearance  of 
having  been  sand-papered  down.  In  Gebel  Dhal&l  where  the  Nubian 
sandstone  occupies  the  larger  part  of  the  cliff,  this  rock  is  worn  out 
into  hollows  which  are  evidently  eddies  in  a  sandstorm,  while  the  rock 
in  general  stands  out  hi  buttresses  in  a  wonderful  manner.  The 
isolated  masses  of  sandstone  are  worn  and  rounded  off  into  conical 
hillocks  which  in  the  distance  look  like  gigantic  ant-hills.  But  in  the 
centre  of  the  plain  the  whole  of  the  rock  has  been  worn  away  and  the 
ground  covered  with  the  sand  piled  up  and  held  together  to  a  certain 
extent  by  plants  growing  on  it. 
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Ai.i'.AS  Pasha.  14,  37,  71,  72,  80,  83 

Aboithiran  bushes,  08 

Abiad,  El.  plnteiui  of,  33 

,  (icbel  cl,  23,  32,  33-34,  124,  12o,  129,  141, 

150.  178 

,  Wadi  el,  23,  33-34,  124.  129,   141 

Abu  Alaqa.  &c.  : — sec  Alnqa,  &(\ 
Abu'ftldi,  (iebel,  00.  07 
Abura.  Wndi  el,  13,  22,  112,  113,  127,  141 
Acacia  Seyal  (or  Shittah)  : — sec  St»yal  trees. 
Acid  prranite  rocks,  184 

rocks,  black  veins  of  01,  214 

Adai.i,  Gehel  Urn.  33  ;  plateau  of,  34  ;   34,  12r) ; 
Eocene  fossils  from,  130 

,  Wad!  Um,  33 

/Eolian  action,  159  ;    origin  of  ro<iks.  lOO 
African    mountains,    58 ;      hills,    74 ;     North 

African  fauna,  108 
Ajrrab,  Gehel,  178 
Agraf,  Wadi  Um,  45.  45,  40,  49,  ^9,  50,   183, 

185,  193.  197,  202 
Ahadha.  Wadi  el,  30,  30 
Ain,  Wadi  ol,  74 
•Ajeleh,  Wadi,  54-5(J,  59 
'Ajramiyeh,  Gebel,  0,290  feet  high,  07 
Akhdar.  En  el,  03,  (>1,  192,  195,  197 
,  Wadi  el,  45.  40,  51   53,  00  03,  102.  102, 

180,  181,  188,  191-197 
Alabaster  iiebbles,  (nodules),  149 
Alaqa,  Fersh  Abu,  plateau  of,  48,   194 
,  (jlebcl  Abu,  23,  24.  24  ;  a  trigonometrical 

station  of  the  Ordnance  Survey,  21  ;    38,  39, 

108,  114  :  geology  of.  115.  120,  145,  155,  157. 

101;   fossils  from,  171  :    172,  173.  177,  181 
Alda  shrubs,  resembling  artn.  82 
Aldi.  CJcbel  Abu,  07,  09 
Al'ctrou,  (NasH^  vel).  gl'tna,  104 
Alexandria,  37 
'Aleyat,  Wadi,  54-57,  59 
Alhala,  Gebel  ol,  a  small  outlier,  35 
Alluvial  deposit,  54,  00.  7S 
Alvcolina  bosci,  128 


Alvcolina  decipienSy  128 

Amara,  Gebel,  34  ;  fossils  from,  120 

,  plain  of.  119-120 

,    Wadi,  34  ;    path   (Sikkat   Am^ra)   from 

Wadi    Silfa   to,    34 ;     34.    35,    fossils   from, 
100  ;    100,  deposit  at,  107  ;   fossils  from,  120 

Ammonites,  138,  145 

,  large,  149 

Amphiope,  cf.  palpcbrata,  114,  122 

Amphitheatre,  a  natural,  73 

Auadara,  105 

radinta,  104 

Analysis  of  hot  springs,  30  ;  of  spring-water, 
1 35  ;  analyses  of  iron  and  manganese  ores 
by  A.  Lucas,  Chemist  to  the  Survey  Depart- 
ment, 200,  200-207,  207-208;  analyses  of 
manganese  ores  from  Minas,  Brazil,  207-208  ; 
of  bone- beds,  208  ;  of  phosphatic  nodules, 
208  ;    of  celestine  or  strontium  sulphate,  209 

AncUla  oifdis  {=■■  young  of  A.  cinnamomea),  104 

Andcsitic  basalt,  beds  of,  117 

dolerite.  180,  192 

Ar.—oid,  the,  142 

Animals,  variou.^,  92 

Aut)m:ilnciirditi  halosericHy  99 

Anticlines.  23,  31,  139,  141,  140,  105 

At|aba,  road  from  El  Watia  pass  to,  05  ;  uaud- 
f'AWQ  near.  850  feet  thick,  155 

Acpla,  (^ulf  of,  88 

,  Wadi  Abu,  42 

A'.r.  Wadi  :—scc  Akhdar. 

Ar.iba  el  Soghcira,  Wadi  cl,  19  ;  Wadi  el  .\raba 
[r:)j:er,  19.  155 

Ar.ibi.  Gcbcl  cl,  13-15.  18-21,  92,  100,  110-112, 
122.  1 18.  1.30.  135  139,  153,  172,  173, 177-179, 
183,  185,  180 

—     .  Wadi  cl.  19,  20,  110.  112,  130,  137,  142, 
153,  150.  157,  1(58,  109,  179,  183.  184.  190,  209 
Arabi.i.  hilN  of,  74 
Ar.ibia   Pctrara,   Husscgcr's  geolo^^ical  map  of, 

151    l.M 
Arabs  '.—sr-  Bcdawin. 
Area,  1(M*»,  121 
imbrkat'A,  10  i.  105 
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Area  indurata  {CucuUoea  Liguricnsia  =),  a  cast 

like,  153 

lactea,  107 

8p.,  two  forms,  104 

squamosa,  104 

Tevesihensisi,  133 

ArchflBan  period,  204 

,  Post-,  period,  203 

rocks,  204 

Arcopagia  scobinata,  105 

Argillaceous  : — see  Clay. 

'Aribeh,  Gebel,  (Gebel  ed  Dcir  or),  00 

Arish,  Wadi  el,  35 

Arremziyeh,  Gebel,  67 

Asaphis  violaceusy  90 

Asfa,  Gebel  el  : — see  \»\. 

Asfar,  Gebel,  21  ;  geology  of.  1 12,  1 13.  1 15  ;  and 

Wadi  Geba,  fossils  from,  123 ;   127  ;  geology 

of,  140;  141,  172.  174,  176 
Asl,  Gebel  el,  (or  Asfa),  23,  142,  143,  172,  179 

,  Wadi,  23 

Asphodels,  52 
Astarie  amygdala,  135 

Fatma  ?,  133 

Oaboi  ?,  133 

o6fttto,  132 

jiumica,  132 

svhcordata,  132 

AstrocanifA,  130 

Aswan,  159,  183.  185 

At  el  Gharbi  : — see  Gharbi. 

Ataqa,  Gebel,  102.  181 

Atatar  el  Dhami,  Gebel,  175,  170 

Augite-diorite  dykes,  193 

-dolerite  dykes,  190 

Ayiin  Miisa,  30,  37,  101,  102,  212 
,  Wadi,  37 


n 


Baba,  Gebel,  45,  179 

,  Seh,  41.  110.  121,  140 

,  Wadi,  15-25,  41-44,  128.  NO,  101,  103 

109,171,   174   170,   179,   180.    rs3,   192,   198. 

202 
Bagha,  Wadi.  131.  150,  155,  159,  170.  198 
Baghabiig,  (Jebel,  79,  83 
Bala,  Wadi,  44  ;   seyal  trees  in,  44 
Balanus,  99,  118 
Ball,  Dr.,  a  fossil  found  by,  159 
Ban  trees,  '}'} 


Banat,   Gebel  el,   51,  52,  53,  54,  61,  188.    lOS, 

plateau  of,  195  ;  202 
Baqa,  Wadi,  33,  34 
Barhatia  limn,  104.  105 
Barq.  (Barraq  or).  Wadi  : — see  Barraq. 

,  Seh,  plain  of,  48 

Barra,  Wadi.  53,  61,  62,  180,  188,  191.  197 

Barracks,  ruined  : — sec  Buildings. 

Barraq,  (or  Barq),  Wadi.  48.  52,  180,  193.  194. 

197,  201 
Bartonian  -.—sec  Eocene,  Upper. 
Basalt,  17.  40,  41.  45,  147,  158,  100,  lOai'^S, 

170.  175.  178,  179.  183,  199,  200,  211 

,  andesitic,  beds  of,  117 

,  glassy,  veins  of,  146 

,  melaphyre-,  dark,  118 

,  olivine-,  bcd-^  of,  (cap),  163 

tachylitic.  black  veins  of,  198 

Bashih,  Wadi,  53 

Basic  beds,  (.segregation- patches),  186 

dykes.     183,    comparative  age    of,     204  ; 

214 

gneis^sose.  rocks,  201,  214-215 

rocks,  (ultrabasic),  19G,  200 

Bassal.  Wadi  Uin,  47  ;  a  path  from,  to  Wadi 

Entish.  47 
Baths,  medicinal.  nearjEl  Tor,  supplied  by  hot 

springs,  18-19 
Batn  el  Araba,  ridges  of.  19 

,  Gebel,  190 

Bauerman,  95,  108,  131.  132,  148,  149,  155,  101, 

lot,  100,  107,  171.  183.  211 
He.i'-yi.  (shore).  9.S,  101),  1 10 

-    -d.-po^its.    20:    ridges   of.    38;    115.    147, 

l.al<hr,of.  149    150;    150,  151-152.  152,  l.'irt, 

177.  IS).  182 

,  Miocene.  117.  2(K) 

.  Plei«?to.«ene,  182 

-plateau,   between   Gharandel  and  Suez, 

33  ,'^7  :    area,  .S8 
Beaches,  crystalline  linie-Jtone,  110 
—  -,  gravelly,  25 

,  limestone.  32.  .31.  35.  101,  119,  120 

.  rai-0(l,  1.") ;    a  strip  of  beach,  20  ;    area  of, 

.3'?.  DS;   102,  ir-O,  182 

.  rcct'nt,  a  younger,  99    101    109 

Beans,  ciiltivatecl  by  the  Bedawin,  32 

Bida,  Wadi.  17.  43 

Hcda.vin,  II.  10.  17.  !9.  21,  22,  27,  30^34.  36, 

37.  'MK  4{),  42  44.  48,  50,  .52-54.  59,  61-05, 

r.7.  70.  71.  75  7H.  H2.  83,  8;>.  87.  92,  1 10,  209. 
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Bedding,  current-,  89,  1 16 

,  false..  97,  160 

Bedhat  Um  Takha,  conical  peak  of,  62,  77,  188 
Benat,  Gebel  el,  a  magnificent  view  from,  56 
Berq,  Wadi,  47 
Bey,  Figari,  description  of  sandstone  in  Egypt, 

&c.,  by,  155  (and  note),  161 
Bigcnerina  nodosaria  ?,  128 
Binary  granite,  white,  veins  of,  193 
**  Binnensee,'*  a  salt,  107 
Biotite,  185,  203 
.gneiss,  fine  and  coarse,  202  ;  comparative 

age  of,  203 
.granite,  groy,  195 ;  comparative   age  of, 

203 

rocks,  grey,  187 

Bir  Dhafari : — see  Dhafari. 

Bir,  Wadi  Abu,  a  small  wadi,  88 

Birds,  60,  92 

Bisher,  Gebel  Sin,  30,  125,  150 

Biyut,  Wadi,  49 

Blanckenhom,  05,  lOG-108,  117,  118,  125,  144, 

171,  172,  180 
Bolivina  punctata  ?,  126 
Bono  bed,  208 
Bosses,  granite,  40  ;   red,  51,  62,  192 

,  porphyritic  granite,  192  ;  knob,  192 

, quartZ'felsite,  197 

,  quartz-felsite,  194,  197 

,  syenite,  52,  195 

Botany  of  Sinai,  91 

Botula^  {Lithodomus  vel),  cinnamomeay  107,  121 

Boulder-conglomerato,  117 

Boulders,  14,  16,  21,  27,  28,  32,  35,  37-39,  42, 

49,  52-56.  61,  71,  75-77,  80,  82,  84-86,  88, 

96,  97,  99,  102,  108,  129,  180,  189,  213,  210 
Bowwal  plants,  35,  36,  86 
Brachiopoda,  beds  of,  167.  168 
Branner,  Professor  J.  C,  207 
Breccia,  fine,  99,  99,  169 

,  nummulitic  limestone,  118 

Bryozoa,  101,  130,  168 
Bsilla  plants,  87,  90 
Budra,  Gebel  Naqb,  41,  131 

,  Naqb,  pass  of,  10,  41,  133,  146,  154,  167 

,  Wadi  Naqb,  38,  40-42,  116,  132.  135,  145, 

154,  157,  104,  165,  192 
Bugiych,  Wadi,  76 
Buildings,  (quarantine  at  Qrum),  15 ;  at  Ayun 

Musa,  37  ;    monastic,  70 ;    ruined  barracks, 

72  ;  monastic,  75,  77. — See  also  Houses. 
BuUa  ampulla,  104 


Buh-ushes.  31,  60.  80,  83.  86 

Bum,  Wadi,  47.  62,  192 

Burckhardt.  ascent  of  Gebel  Serbal  by,  67.  58 

Burial-grounds  :  an  Arab  cemetery,  43  ;  Beda- 

win,  59,  63,  65  ;  burial-place  of  the  Tables  of 

the  Law,  IZ.—See  also  Tombs. 
Buweb,  El,  (or  the  gate  of  Feran),  60 


Cairo,  37,  181,  204 

Calcareous  bods,  108,  114,  115,  124,  148 

cement,  96,  101,  109,  117 

grit,  112,  113,  115 

limestone,  114 

matter,  34,  36,  101,  107,  120 

sand,  beds  of,  119 

sandstone,  101,  108,  yellow.  109,  112,  113, 

hard,  119;  136,  149 

Calcite,  189 

Callista  eryeina,  123 

suberycinoideSj  130 

Camel-drivers,  28 

Camel  tracks  : — se4;  Roads. 

Camels,  27-29,  41.  45,  62,  53.  60,  64.  70.  71.  86, 
92 

Camps,  68,  88,  92,  213 

Canarium  dentatum,  var.  erythrinum^  104 

gibbertdum,  104 

CapUuna  RuppeUi,  103 

.  var.  Barroni,  103,  106 

Carbon  dioxide,  214-215 

Carbonate,  lime  of,  98 

Carboniferous  beds,  42,  44,  96,  146,  148,  154, 
155.  157,  159,  160-171.  175,  176-179.  185. 
186.  192-194,  198,  199,  201-206,  210 

Carcharoion  mcgahdon,  numerous  teeth  of, 
107,  120,  121 

Cardita,  132 

angisuLcatay  105 

calyadata,  101,  105 

Cardium,  106,  109,  121 

leucostoma,  105 

,  cf.  maculosum,  105 

Carolia  plaeunoides,  130 

Cataracts,  42  ;  100  metres  high,  42  ;  agency  of, 
78  ;  82  ;  the  first,  at  Aswan,  \9S.—Sef  aUo 
Water-falls 

Caves,  (or  galleries) :  in  Wadi  Xasb,  44  ;  con- 
taining Sinaitic  inscriptions,  near  El  Ma- 
dhawwa,  68  ;  60  ;  cave  of  Moses,  accortling 
to  the  Arab  tradition,  on  Gebel  Musa,  67  • 
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cells  on  and  around  Q«bel  Musa,  70 ;  a  rook 

grotto,  71 ;    cave  of  Korah,  Dathan,  and 

Abiram,  73 ;  mined  monastio  cells,  78 ;  rock 

grottoes,  81 
Celestine,  (or  strontium  sulphate),  veins  of,  107, 

120  ;  and  analysis  of,  209 
CdUpora,  121 

,  of.  palma'a,  122 

Cement,  calcareous,  90,  101,  109.  117 

,  lime-,  37,  116 

,  silica-,  162 

Cemeteries  :  Arab,  43  ;     Bedawin,  59,  63,  66  : 

burial-place  of  the  Tables  of  the  Law,  73. 

— Sei  aUo  Tombs. 
Cenomanian  beds,  119,  132-135,  151,  160,  161 
CercuteSf  one,  killed,  the  only  venomous  snake 

seen,  92 
Cerithidea  paludris,  99 
Cerilhium  ccgruUum,  104 

contcum,  107 

eryihrctonenscy  (=  tuberosum)^  104,  106 

Buppelli,  104 

Chalky  beds,  33,  149 

Cretaceous  rocks,  162 

Umeetone,  125,  140,  142,  151 

Chama  Jukesi,  105 

nivaliSf  106 

Chapels,  67,  70,  71.  72.  74 

Chapman,   Foraminifcra  determined   by.    124, 

125,  126 ;    Nummulites  recognised  by.  127  ; 

Foraminifcra    recognised    by,    128;     fossils 

recognised  by,  129 
Chasms,  72-75,  77,  81 

Chats,  numerous,  met  with  in  all  the  wadis.  92 
Chicortus  angulifcrvs,  104 
Chione  costeUifcraf  105 
Chlorite,  149 

Chastetcs,  166,  167,  beds  of,  167  ;  168 
Cidaris  avcnionensis,  spines  and  plate  of,  107, 

spines  of,  121 
Circe  corrwjata^  105 
— '■ —  pcctinata,  105 
Circles,  stone,  in  Wadi  Nisrin,  50 
Clanculits  Pharnonicus,  103 
aay,  14,  15,  25,  32,  35,  37.  62,  96-103,  108,  113, 

116.  118,  136,  157.  158 
Clefts,  72-75 ;    a  deej)  chasm,  77  ;    a  narrow 

chasm,  81 
Cliffs,  18,  27.  29,  30,  32,  33,  40,  42.  44,  47,  56, 

59-61,  68,  70-73.  76,  80,  81,  84,  86,  92,  128, 

137,  142,  146,  148,  150,  157,  150,  164,   168, 

189,  200,  210,  216. 


Cliffs.  Carboniferous  sandstone,  44 

.  Cretaceous  gypsumised,  161 

, limestone,  26,  143 

,  gneiss,  69 

,  granite,  grey,  69,  69,  77,  88 

,  greenstone,  69 

,  gritty  limestone,  31 

» gypsum,  34 

,  limestone,  27,  29,  36,  46,  137 

,  mica-schist,  59 

,  porphyritic  quartz-felsite,  63 

,  quarti-felaite,  48 

,  sandstone,  soft,  39,  40,  43 

,  Upper  Cretaceous  flinty  limestone,  147 

Cloudy  days,  91 

Clypeaster  plancunariua,  99,  106 

subplaeunarius,  120 

aff.  subplaeunarius  (sp.  nov.),  106 

Clypeaster  sands,  near  Giza  Pyramids,  shells 

from,  180 
Coast-plains,  31, 35, 87,  92;   geology  of,  97- W  ; 

102,  166,  186,  212.  216 
ranges,  21,  58.  135,  144,  160,  168,  183, 

190,  196 

ranges,  igneous,  155,  173,  179 

-region.  174 

See  also  Beach. 
Coiakia  cxoAperatay  106 

fibtda,  105 

Fischeriana^  105 

C(xlopeurus  ?,  121 

Cadoria  arabica,  106 

Columbella  flam,  104 

Conformity,  161. — See  also  Unconformity. 

Conglomerate,  25.  reddish,  26 ;   32,  brown,  33  ; 

34,  37,  110,  112,  113,  114,  116,  coarse,  118; 

169,  170,  182 

,  beds  of,  101,  110,  117,  128 

,  boulder-,  117 

,  Cretaceous  limestone,  117 

,  deposit  of,  101 

.  flint,  101,  114,  116,  117,  118,  178 

, ,  biHls  of,  24,  108 

, pohble-t,  of,  113 

, ,  ridge  of.  27 

,  flinty  limestone  pebb'es,  of.  111,  112 

.  gravel-,  36,  96 

,  gypseous,  34 

,  hills  of,  23,  26,  30 

,  limestone  iHjbblen.  of,  115,  116 

,  nummulitic  limestone  {wbb'cs,  of.    111- 

114,  128 
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Conglomerate,  quartsite  pebbles,  of,  162 

Conodffpeus  conoideus,  130 
Consular  agencies,  at  £1  Tor,  for  Russia  and 
Germany,  16 

Continental  period.  160,  170 

Conus,  104,  oasts  of,  119 

arentUus,  104 

erythroRensiSf  104 

monaehus,  106 

Convent,  at  Qebel  Musa,  road  from  Suez  to, 
17 ;  of  St.  Katharine,  60,  70,  71  ;  ruins  of 
two  convents,  70 ;  of  £1  Arbain,  72  ;  76  ;  a 
so-called,  remains  of,  78. — See  aUo  Monastic 
buildings. 

valley,  the,  67 

Copper,  small  pieces  of,  £08 

mines,  old  workings,  in  Wadi  Nasb,  44 ; 

in  Wadi  Malha,  166 ;    in  Wadi  Halliq,  167, 
206 

ore,  in  Wadi  Nasb,  44  ;   in  Wadi  Malha, 

166;    in  Wadi  HaUiq,  167,  206;    in  Wadi 
Nasb,  208  ;  in  slag  on  Qebel  Safariat,  208 

slag,    heaps  of,  in  Wadi  Nasb,  44;     on 

Gebel  Safariat;  also  containing  manganese, 
208 

-smelting  area,  167 

Coprolite  beds,  140 

Coprolites,  phosphatic  nodules  resembling,  and 
analysis  of,  208 

Coptophyma  problematicum,  163 

Coral,  32  ;  dark,  34  ;  fossil-,  07  ;  reef-building-, 
in  the  sea,  masse?  of,  98  ;  99,  fragments  of, 
99;  107,  108,  imperfect,  109;  110,  much 
altered,  110;  111,  imperfect,  111 ;  112,  113, 
114,  imperfect,  116,  117  ;  casts  of,  120 ;  127, 
140,  108,  169 

,  crystalline,  rocks  of,  36 

limestone,  19,  108,  114 

,  beds  of,  small  masses,  97,  110 

reefs,  89,  99,  134,  166 

Corbis,  122 

Corbula,  106,  121 

revoluta,  107,  121 

Crassaiella,  cf.  Falconieri,  134 

Cretaceous  beds,  23,  26,  28.  38.  41,  96,  96,  109, 
110, 112, 115, 117, 123-120, 131-167, 169-161, 
168-170,  172-179,  198-200,  204,  208 

CrinoidSf  and  stems  of,  167  ;  bed  of,  167 ; 
stems  of,  168,  169 

Crocuses,  62,  63 

Crystalline  beds,  116,  140;  of  dark  amethyst 
colour,  148  ;  166,  167 


Crystalline  coral  rocks,  36 

gritty  limestone,  167 

limestone,  28,   111,   112,   114,   129,  138, 

139,    140 ;    recrystallised,    161  ;    dark,    166, 

167,  168,  202 

beach,  110 

limestone,  beds,  166,  203 

boulders,  216 

marly  limestone,  140,  168 

rocks,  25,  27,  167 

Crystals,  gypsum,  151,  162 

Ctieulkea  Ligertensis  {^  Area  indurata)^  a  cast 

like,  166 
CiUaris  Avenitmensis,  spine  of,  121 
Cyphastroea  cKalcidieum,  106,  107 
Cyphosoma,  149 
CyproM,  107,  121 

eroM,  103 

turdus,  103 


u 


Dama,  Wadi,  60 

Danian,  129,  137,  147,  161 

Darba,  Gebel  Abu,  a  landmaric  for  navigators, 

20  ;  a  high  conical  hill,  189  ;   190 

,  Wadi  Abu,  34 

Darqid,  Wadi,  61,  water  in  the  wadis  of,  61  ; 

hamad  and  asphodels  in,  62 
Dates,  16,  22,  76 
Dead  Sea,  tectonics  of,  183-184 
Debbet  el  Ramli,  plain  of,  16,  17,  27,  28,  38,  48, 

44,  90,  01,  02,  168,  162>164,  167,  178,  186, 

108,  100,  216 
Dehgsa,  Wadi,  36,  101 
Deir  el  Arbain,  72,  74 

,  Gebel  ed,  66,  70 

,  Wadi  ed,  66,  68-72 

See  also  Der. 
Delta,  a,  of  debris,  16 
Demara  (?),  Wadi  Um,  35 
Ddmat,  Gebel  Abu,  a  flat-topped  hill,  28 ;  road 

over  flank  of,  28;  28,  117,  148,  148,  169; 

plateau  of,  176 
DenUdium  odagonum,  104,  105 
Denudation,  17,  18,  36,  49,  62,  129,  144,  149, 

151,  158,  162,  179,  181,  186,  199,  201,  204, 

212-216 
See  also  Weathering. 
Depth  : — 9ee  Height. 
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D^,  Qebel  el,  65 

,  Wadi  el,  17,  road  from  Suez  to,  17,  48, 

62,  64 ;  road  from,  to  Ras  Safs&fa,  65 ;   66, 

213 
See  also  Deir. 
"  Desert  landstone,"  162,  170 
Deeert,  the,  60,  60,  74,  78,  81  ;  Eastern,  red 

granite  in,  185  ;  Eastern,  187 
*<  Devonian  Bandstone,"  170 
Dhabb,  Fersh  el,  76,  80 
Dhabba,  Wadi  Mas  el,  35 
Dhaf&ri,  Bir,  a  well  near  Gebel  Markh&,  16 
DhaUl,  Gebel,  38,  45,  46,  47,  63,   148,   155  ; 

geology  of,    157-158 ;    sandstone    of,    150 ; 

watershed  at,  160  ;   178,  205,  216 
Dhen6b,  Wadi,  52 
Diabasio  dykes,  188 
Diorite,  82,  80,  134,  182,  102,  103,  105,  203,  204 

,  augite-,  dykes  of,  103 

dykes,  106 

,  micaceous,  bed  of,  patch,  105 

,  quartz-,  102,  105 

,  quartz-,  hills  of,  187 

quartz-felsite,  186 

Dioxide,  carbon-,  214-215 

Dip,  17,  25,  100,  108,  100,  110-110,  124-128, 

136-150, 155-157, 150, 164-165,  167, 172-174; 

hade,  176;    176;   hade,  177-178,  170;    202, 

210 
Diplodonta,  of.  roiundaia,  123 
Diplopodia  ?,  153 

sinaicum  ?,  154 

variolare,  154 

?,  153 

Diaeoidea  ForgemoUi,  132,  133 

mbuctda,  132,  133 

Diseorbina  gkbtdaria,  126 

rugoMf  126 

Dislocation,  18 ;   shift  of  rocks,  21  ;   of  strata, 
21;    displacement  of  beds,   111,   150;    dis- 
placement, 173,  176,  178 
Divarieella  omcUa,  105 

,  cf.  omata,  123 

Dolerite,  51,  84,  80,  00,  186,  187,  180   190,  193, 
106,  107,  200,  201,  204,  213 

,  andesitic,  186,  102 

,  augite-,  dykes  of,  106 

dykes,  82,  146,  147,   163,   168,   186-192, 

105-108,  201,  204 

necks,  70,  83,  84,  187,  187-188,  196,  204 

,  porphyritic,  dykes  of,  180 

Dolium  pomum,  105 


Dolomite-limestone,  100  (and  note) 
Domes,  180,  100,  101,  204 

,  granite,  57,  72,  185,  101 

Donkeys  of  the  Bedawin,  64,  85 
Dosinia  amphidesmoideat  00 
Downwash,  33,  34,   100,   100,   llO.^See  oIbo 
Deposits. 

Dragon-flies,  81,  85 

Drainage  area,  basin-shaped,  85 

systems,  13,  16,  17,  18,  diverted,  appar- 
ently by  a  dip-fault,  20 ;  20,  21,  24,  25,  26, 
27,  20,  31,  33,^34,^35,  38,  43,  44,  45,  46,  47, 
48,  50,  52,  a  drainage  line,  52-53  ;  54,  55,  60, 
63,  64,  66,  an  important  drainage  line,  80 ; 
81,  84,  85,  86,  87,  88,  80,  lateral,  the  result 
of  an  earth  movement,  00  ;  before  the,  103  ; 
1 10,  determined  by  a  fold,  130 ,  168,  deter- 
mined by  a  fold,  174,  by  a  roll,  174  ;  of  Wadi 
Baba,  174  ;  a  side  drainage,  175  ;  of  Shell&l 
and  Baba,  175  ;  east  and  west,  &c.,  180  ;  187, 
188  ;  drainage  line,  103  ;  105  ;  drainage  way, 
100  ;  215  ;  drainage  line,  215,  216 

Duncan,  the  late  Dr.  P.  M.,  F.R.S.,  fossils 
named  by,  131 ;  conclusions  by,  132,  151 

Dunes,  215 

,  sand,  21,  a  large,  00 

Dyke  area,  75 

ridges,'dyke-centred  granite,  75 

Dykes,  25,^^26,  27,^47,  many,  48 ;  a  hard,  51  ; 
and  veins,  hundreds  of,  51  ;  52,  very  nu- 
merous, 50 ;  many,  61 ;  dyke  system,  75  ; 
black,  77  ;  80,  black,  (=  giddet),  83  ;  direc- 
tion of,  probably  determined  by  lines  of  fold 
or  fracture,  00 ;  150,  185,  compound,  186  ; 
numerous,  187  ;  188,  180,  becoming  gullies, 
189;  and  veins,  195-108;  105,  cut  to 
ribbons  by,  106,  and  veins,  106 ;  and  veins, 
198  ;   200,  numerous,  202  ;   and  veins,  209 

,  augite-dolerite,  196 

,  basic,  183,  comparative  age  of,  204 ;  214 

,  diabasic,  188 

,  diorite,  196 

.  dolerite,  82,  146,  147,  163,  168,  186-198, 

201,  204 

,  felsitc,  red,  01,  193,  197,  201 

,  felsophyre,  188 

,  glassy  felsite,  188 

,  gneissoae  quartz-felsite,  197 

,  granite,  red,  191  ;     fine,  104  ;     red,  i9(i  ; 

fine,  197  ;  204 

,  granophyre,  191 

,  micro-granite,  193,  196 
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Dykes,  porphyritic  dolerite,  189 

, quartz-felsito,  105,  197 

,  quartz-folsito,  82,  186,  coarse,  18ft ;  187, 

190,   192,  193,   194,   195,  fine-grained,   196; 

196-197,  comparative  age  of,  201 

,  spherulitic  felsito,  188 

,  syenite-felsite,  196 

,  tachylitio,  U7.  198 


E 


Eaolbs,  92 

Earth    movements,  18 ;    lateral    drainage    the 

result  of  an,  90  ;  111,113,210 
Eehinids,  99.  107,  111,  112,  114,  115,  120,  125, 

138,  145,  148 
Eehinocyamua,  cf.  Studeri,  120 
Eehinoderms,  spines  of,  120,  126, 127,  140, 142 
Eehinolampas,  129 

?,  116 

amplua,  121 

Crameri,  130 

Ed  Doir  : — see  Deir. 

Egypt,  Russegcr's  geological  map  of,  154  ;  sand- 
stones in,  described  by  Figari  Bey,  155  (and 

note) ;  formerly  connected  to  Sinai,  182  ;  this 

district  and  other  parts  of,  212 
"  Egypt,    Topography    and    Geology    of    the 

Eastern  Desert  of.  Central  Portion,"  151,  180 
Egyptian  sandstones,  155 
Egyptians,  ancient,  166,  turquoise  working  by, 

169,  209  (and  note) 
Ekba,  Gebel,  52 

,  Wadi,  52 

Ekmi,  Gebel,  23,  114 

El  Araba,  &c.  : — see  Araba,  &c. 

Elevation  of  land,  100,  181,  182 

Elwi  el  Agramia,  Fersh,  plateau  of,  17,  63,  road 

from  Wadi  Hamanier  to,  63  ;  64,  65,  102 

,  Gebel  el,  187 

Emarginula  incisura,  103 

Emlaha,  Gebel,  187 

,  Wadi,  79,  80,  80,  96,  97.  187,  190,  192, 

195,  205,  213 
Emlesa,  Wadi,  75-76 
En    Awara ;     £In    el    Akhdar  : — see    Awara ; 

Akhdar. 
Engawa,  Naqb  el,  70,  77,  78,  79,  19/ 
Enqaib,  Wadi,  47 
Enqi  el  Ful  -.—see  Ful. 
Entish,  Wadi,  47,  48,  180,  194 


Eocene  beds,  95,  108.  110,  112.  116,  121,  123- 

130,  134,  139,  140,  149-152.  159,  173-178, 

181,204 
Epiaster  distineius,  131,  133 

minimus  f  133 

tumidus,  131,  133 

Er  Rahab,  &c.  : — see  Rahab,  &c. 

Erosion  : — see  Denudation. 

Erthama,  Wadi,  a  spring  of  good  water  in,  62 

Erwes  el  Eberiq,  plain  of,  61-62 

Erythroean  area,  107 

fauna,  181  ;  genera  and  species,  182 

Es  Sho*eib  : — see  Sho*eib. 

Esba,  Wadi,  fossils  from,  154 

Escarpments,  20,  24,  25,  28,  34,  35,  46,  110.  111. 

136.  138,  140, 140-144,  146. 168.  179. 194.  199 

,  Cretaceous  limestone,  146 

,  flinty  limestone,  25 

,  gritty  limestone,  29 

,  limestone,  22,  23,  a  coastal  7.  109 ;    146 

149 

,  marl,  22,  137,  143 

,  sandstone,  red,  22  ;  due  to  the  action  of 

wind,  90 
Esh,  Wadi  el,  47,  61,  62,  192 
Esna  shales,  absence  of.  129 
Esn&n.  Gebel  Um,  77,  191,  203 
Et  Tahuneh,  Ac.  : — see  Tahuneh,  Ac. 
Eth&l,  Wadi  Ras,  26-30,  33,  93,  107,  108.  118. 

119,  125, 147-150. 154,  155,  173, 176, 176. 179 
Ethmed,  Gebel,  76 

,  Wadi,  79 

Eulima,  161 

Exogyra  flabelUUa,  135,  136 

Mermeiiy  136 

olisiponensis  (vel  Overwegi),  131  (and  note), 

132  (and  note) 
plicata,  131,  132 


F 


Falcons,  Peregrine,  92 

Fasciolaria  polygonoideSf  104 

Faults,  18,  20,  25,  27,  28,  31,  39,  41,  43,  87, 
90,  95,  100,  110-117,  124-128,  136,  137-160, 
152,  155-157,  159,5161,  164-182,  185,  187, 
192,  199,  200,  202-204,  209-211,  214,  216 

dip-,  20,  HI,  137,  150,  156,  172-179 

step-,  41^  137,;;i44,'  172-179 

strike-.  111,  160,  172-179 

trough-,  148,  172-179,  199 
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Fauna,  North  African,  108;  of  the  Indian  Ocean, 

181 ;    Mediterranean  and  Erythraean,    182 ; 

Erythraean  genera  and  species,  182 
Feh,  Gebel  Um,  60 

,  Wadi  Um,  49-50,  50 

Felsite,  red.  51,  61,  89,  fluidal,   193 ;   195,  196, 

197,  201 

,  diorite- quartz-,  186 

dykes,  61, 82,186-188, 190,192-197,  201,204 

,  glassy,  188,  196 

,  gneissose  quartz-,  197 

,  porphyritic  quartz-,  63,  195,  197 

,  quartz-,  48,  51,  60,  82,  89,  99,  186-188, 

190,  192-197,  204 

,  schistose,  rocks  of,  (quartz-schicfer),  201 

,  spherulitic,  188,  189 

,  syenite-,  188,  196,  204 

Felsophyre,  veins  of,  188 

dykes,  188 

Felspar,    white,    51   ;     pieces    of,    97  ;     195. 

resembling  orthoclnse,  196  :   very  lar're.  197  ; 

large,  201  ;  white,  bands  of,  202  ;  203 

orthoclase-,  pink,  189 

,  porphyritic,  185,  186.  195 

Fera*,  Gebel,  66,  low  ridge  of,  69 
Fcran,  gate  of,  (El  BuwSb  or),  60 

,  oasis  of,  54,  69,  60,  102,  103,  197,  202 

,  pass  of,  69-60 

,  Wadi,  13,  16,  20-25,  38,  48,  50,  51,  53-56, 

69,  61,  64,  77,  100,  102,  103,  110,  112-116, 

122,    126,  127,  131,  138,  139,  142-145,    151, 

155,  156,   172-177,   183.   184.   189,  193.   196. 

202 
Ferns,  75,  78,  81,  85 
Ferruginous  beds,  136 

gravel,  slag-like,  41 

limestone,  130 

pebble^i,  (nodules).  162 

sandstone,  dark,  16r» 

sandy  bed,  149 

S*:c  also  Ferric  ;  nnri  Iron. 
Fersh   Abu    Loz ;     el    Dh.ihb,    &c.  :—8cc    Loz, 

Dhabb,  &c. 
Fershcs,  (=  plateaux),  73,  194 
Ficula  condii-j,  118 

Fig  trees,  wild,  64,  75,  (or  hamniiid),  85 
Fili,  Wadi  Jbn  cl,  35 

Fish,  toeth  of,  (shark's  teeth),  120,  126,  140 
Flint,  99,  100.  HI,  112,  116-119,  129,  13G,  1,38. 
140,  14>,  149 

conglomerate,  24,  27,  lOl,  108,  113,  114, 

116,  117,  118,  178 


Flinty  limestone.  25,  30,  111,  112,  142,  144,  147' 
j       151,  174 

Flocks  of  the  Bedawin,  17,  44,  53,  61,  64,  65, 
I  76,  87,  215.      S^ealM  Goats  ;  and  Sheep. 

j   Floods  : — see  Torrents. 

Flowers,  38,  49,  69,  91 
I   Fluvio-marine  action,  169 

I   Folds,  51,  90,  127,  139,  141,  147,  160,  166,  105, 
172-174,  176,  180,  202,  203,  209,  211 

Forage  : — see  Vegetation. 

Foramini/era,  108,  Lower  Eocene,  (or  Libyan), 
1 16,  124,  smaU,  125  ;  125,  126,  128,  a  bed  of, 
129  ;   138,  142 

Foraminiferal  limestone,  116 

,  blocks  of,  124 

Fossils  :  fossil-coral,  97 ;  lists  of,  103-106 ; 
indications  respecting,  by  Dr.  Blanckcnhom, 
106;  Mediterranean  characters  of,  106; 
from  Wadi  Amara,  106 :  from  Gebel  Zieti, 
100-107  ;  Blanckenhom's  remarks  on,  107  ; 
Mediterranean  forms  of,  107 ;  from  Wadi 
Ethal  and  Gebel  Khaded  el  Dhib,  107  ;  a 
Mediterranean  form  of  OHrta,  107 ;  107,  of 
2nd  and  3rd  Mediterranean  forms,  107  ;  113, 
116,  118,  collected  by  Rothpletz,  119;  119, 
129,  lists  of,  131,133;  without  144-145, 
148,  152 ;  161  ;  collected  by  Hull,  102 ; 
from  near  Wadi  Meringa,  166 ;  collected 
by  Walther,  168,  by  Rothpletz,  168  (and 
note) 

Fos.,il«,  Carboniferous,  lists  of,  171 

,  Cenomanian,  132,  lists  of,  135  ;  160 

,  Cretaceous,  lists  of,  131-136,  162,  liats  of, 

153-154 

.  Eocene,  121,  lists  of,  130 

,  Lower  Eocene,  (or  Libyan),  foraminiiera, 

116 

,  Miocene,    Pliocene    and,    106-123,     106, 

108-123.  lists  of,     120-123;    Pliocene    and. 
180 

.  Pleistocene.  \)H,  Lat^*  to  Recent,  09 

,  Pliocene,    and    Miocene,    106-123,     106, 

lOO-lOS.  and  Miocene,  180 

,  Post -Pliocene   lists  of,  103-106 

.  Post-'lVrli:iry.  of  Western  Sinai,  103-100 

,  Tortonian.  KH) 

Foster,  U^  Neve,  95,  132.  148.  149 

Fourtau,  <>S,  123,  i:U,  135,  143,  14t,  159,   100, 

172,  173 
Fraa»;.  a  well-known  trcologist,  95 
Frost,    hoar-,  lU  ;    and  snow,    effects  of,  213- 
214  ;   hoar-frost  on  the  hills,  213  ;   213-214 
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Fruit,  largo  gardens  of,  37  ;  of  the  sidr  tree, 
(nebk),  69  ;  groves  of,  70  ;  -tree?,  numerous, 
70;  -trees,  2U 

Fai,  Enqi  el.  32 

Fungia  patdla,  var.  lobulata^  105 

Fur'eiah,  Deysst,  68,  67,  70,  71 

,  Gebel  el,  66 

Fu3,  Wadi  Um,  53,  64,  57 


G 


Ga'ah,  El,  58,  81 

Gabari,  Wadi  cl,  53 

Oalaxea  irregularis^  106 

Gallala,  Gebol,  181 

Gallam,  Wadi  Abu,  142 

Gangue,  200-201.— See  also  Ores. 

Ganu3,  Wadi,  52 

Gardens,  15,  18,  31,  37,  44,  50,  00.  63,  70,  71, 
75,  76,  78,  82 

Garf,  Wadi,  17,  44,  158 

Garnet,  abundant,  103 

Gametiferous  rocks,  202,  203 

GoAteropoda,  98,  109;  imperfect  cast**  of.  115; 
119,  127,  158.  168 

OastrochcBna  Relzi,  107 

Gatar,  Gebel  Abu,  190 

Gatih,  Gebel  Um,  186 

,  Wadi  Urn.  88 

Gazelles  seen  only  once  or  twice,  92 

Geba,  Gebel.  81.  190,  196 

,  Wadi,  13,  21,  22,  81,  90,  113,  123,  190 

Gebol  Abiad,  &c.  :— ^'»5  Abiad,  &c. 

Gcbelo,  fishing  village  of.  14,  15,  98,  109 

Gehan,  Ras,  190 

Geological  map,  (by  Blanckenhom),  117-118; 
of  the  Ordnance  Survey,  123  ;  by  Hull,  123  : 
by  Rev.  F.  W.  Holland,  131  :  by  Hull,  134 
(and  note);  by  Walther,  141;  maps  by 
Russeger,  154-155;  by  Walther,  156;  by 
Hull,  160  ;  maps  by  Russeger,  161  ;  by  Hull, 
170 ;  maps,  deductions  from,  by  Blancken- 
hom, 171  (and  note)  ;  172,  173  ;  by  Russeger, 
182;  203 

sections,  65,  99;   sequence,  109,  111-120, 

124,  129.  136,  138,  140,  142.  148-149,  section 
IV,  150;  156,  158,  162-163,  166,  167,  168; 
sections,  176;  section  III,  177;  VI,  179; 
across  the  Peninsula,  183  ;  sequence  of  rocks, 
201  ;  table  of  rocks,  in  order  of  their  age,  203- 
204 
Geologists,  95,  106,  151,  189,  201 


German  petrologists,  201 
Germany,  consular  agency  for,  at  El  Tor,  15 
Ghadir,  Wadi  el,  (or  Satakh),  61,  193 
Gharandel,  Wadi,  29,  31-37,  92,  93,  108,  IIG, 

125.  150.  174.  212 
Gharbi.    Gebel  At  el,    46,  63,  66,  75.  89,  102, 

186,  187,  191 
,  Wadi  At  el,  (or  Gharbeh).  47,  75,  89,  92 

97,  102,  192,  196 
Gharib  Lighthouse,  98 
Gharqad  bushes,  14,  15,  29,  31,  32,  32,  99 
Ghub,  Gebel,  19,  190 

,  Wadi,  82 

Giddet  el  Ela,  Gebel,  83,  84,  85,  85-86,  187,  196 

Oiganiopectzn  laiiasimus,  121 

Girgir,  Wadi,  87,  88,  97 

Girsum,  Wadi  Um,  a  spring  near,  70 

Giza  Pyramids,  180 

Glass,  manufacture  of,  sandstone  suitable  for. 

205 
Glaisy  basalt,  veins  of,  146 

felsite,  veins  of,  188 

dykes,  188 

quartz-felsite,  196 

Glazes,  208 

Olohigerina  bulhiies,  124,  126 

Mnglobata,  126 

creiaeza  ?,  126,  128 

Glomero-porphyritic  bed^,  patches,  189,  197 
Olycym?ris  Marrotianus,  a  cast  like,  153 

p^ciunculust  105 

pilosus,  123 

sp.  nov.  ?,  123 

Gneiss.  15.  16.  23.  38.  41-45,  47,  49-51,  63,  59. 

61,  63,  64,  76,  77,  79.  80,  127,  143,  156,  157, 

161.  166,  167,  170,  175,  183,  188,  190-194, 

196.  197,  201-204 

biotite-,  202,  203 

,  micaceous,  195 

Gneissose  basic  rocks,  201.  214-215 

granite,  51,  61,  63,  193,  194,  195,  202-203 

gravel  bod-j,  floor,  50,  51 

quartz-felsite  dykes,  197 

Goats  of  the  Bedawin,  17,  53,  6i,  70,  85,  87,  215. 

— .Sec  also  Flocks. 
Ooniastraea  favus^  105,  106 
Goodchild,  J.  G.,  215-216  (and  note) 
Gorf,  Wadi  Abu,  87 
Gorges,  18,  19,  21,  29,  38,  39,  42,  67,  6?.  75,  79. 

80 

,  diorite,  82 

,  granit«,  89 
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Goze,  Gebel,  51,  61,  188,  202 

Gran  AtAd,  Gebel,  187 

Granite,  14,  16,  20,  21.  24,  27,  38-43,  46.  47. 

4»-63,  66,  67,  59,  62,  64-66,  68,  71,  72.  76, 

77,  79-83,  86,  87,  89,  96-99.  135,  143,  164. 

165,  167,  168,   175.  183-187,  189-192,  197, 

199-201.  213 

,  acid,  184 

,  Aswan,  186 

,  binary,  193 

,  biotite-,  187,  196,  203 

dykes,  191,  193,  194,  196,  197 

,  gneissose,  51,  61,  63,  193-195,  202,  203 

,  green,  67 

»  grey,  47,  61,  64,  67.  79,  81,   186-195, 

202-205 

,  hornblende-,  186 

,  micaceous,  191,  193 

,  micro-,  193,  196 

,  pink,  38,  62,  66,  73,  75,  80,  81,  185,  186, 

188-195,  197,  202-204 

,  porphyritic.,185,186, 188-192,197, 203, 204 

,  red,  16,  19.  42,  60.  62,  61,  62,  06,  67,  73, 

75,  87,  89,  185-196,  201,  204 

,  syenitic,  66,  73,  74 

,  white,  80,  82 

Granophyre,  189-191 

Grasses,  59,  70 

Grasshoppers,  81 

Gravel,  13,  16,  17,  24-27,  30-32,  34-36,  60,  65, 

81,  96,  99-102,  107,  108,  113,  115,  156,  181 

-conglomerate,  36,  96 

,  ferruginous,  41 

,  gneissose,  beds  of,  floor,  50,  51 

,  granite-,  68 

,  igneous,  16,  97,  109 

,  limestone-,  16,  99 

Greek  traders,  37  ;  chapel,  a,  67 

Greenstone  cliffs,  59 

Grit,  28,  36,  37,  109,  112,  115,  116,  162,  168,  170 

,  calcareous,  112,  115,  115 

,  ochreous,  151 

Gritty  calcareous  sandstone,  113 

crystalline  limestone,  167 

limestone.  28,  29,  31,  108,  113 

rock,  109 

sandstone  beds,  97 

Grottoes  : — ace  Caves. 

Groves,  59,  60,  fruit-,  70.— ^te  also  Palm  trees  ; 

and  Tarfa  trees. 
Gryphaea   beds,    124,    127,    140,    141,    143-145, 

147-149,  152,  175,  177,  178 


Ofyphaea  vesietdaris,  161 

,  var.  judaica,  {vesieuloaa  =),    136, 

140,  142 
veaietdosa,  (=   vesieularis,  var.  jwiaiea)^ 

153 
Gudies,  Bedawin,  30,  60,  57,  78,  210,  211 
Gullies,  33,  40,  43,  47.  62.  63,  66.  82,  86-88, 

138;    formed  from  dykes,   189;    191,   196, 

213,  214 
Gurdi,  Wadi  Abu,  22,  141.  177 
Gushia,  Gebel,  32,  119,  160 

,  Wadi,  32 

Gypsum,  14,  15,  21,  24.  25.  29.  32,  34,  36,  38, 

101,  107,  108,  113-116,  118-120.  129,  136. 

145,  147,  149-152,  174,  177 


H 


Habbak,  one  of  the  mint  family,  85 

Habir,  Gebel,  163 

Habus,  Wadi,  44,  45 

Hadaiyid,  Gebel,  66 

Hadud,  Gebel,  15,  10,  25,  103,  146,  152,  19«^ 

Hsmatite,  166,  205,  206 

Hagab,  Gebel,  83,  85 

Halafi,  Gebel,  35 

Halioiis  eruentay  103 

Hallal,  Gebel,  52 

,  Wadi,  62 

Halliq,   Wadi,    167,    168,   205,   206.— iSee   alMt 

Khalliq,  Wadi. 
Hamad  (or   hamatha),    Rumex  vesiearitu,    27, 

52,  189,  213 
Hamanier,  Wadi,  (or  Maiat),  63 
Hamara,  Wadi,  76 
Hamat,  Wadi,  43 
Hamata,  Gebel,  75 

,  Wadi,  64,  65 

Hamedha,  Gebel,  84 

Hameier,  Gebel,  163,  199 

Hamraad  (or  wild  fig  tree),  64,  75,  85 

Ham  mam  Farun,  Gebel,  (and  Uset  range),  29- 

31,  74,  107,  119,  125,  135,  150,  172,  173,  178, 

198 
Saidna  Muaa,  Gebel,   13,   14,  15,  18,  99. 

109,  110,  131,  135,  155,  173,  179 
Hamr,  Gebel  el,  66,  72 
,  Wadi,  16,  17,  27,  28,  38.  45,  117,  147,  148. 

155,  159,  101,  1(U,  173,  174.  175,  198 
Hamra,  Gebel,  47,  62.  18'^ 
Hanasia,  Gebel,  89 
Hanek,  Wadi,  52 
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Hares,  92 

HarqAs,  Wadi.  63,  180,  196,  197 

Hash,  Gebel  Um,  186 

,  Wadi  Um,  87,  88,  97,  187 

Hashia,  Wadi  Abu,  35 

Hawa,  Naqb  el,  path  from  Wadi  Sahab  towards, 
64  ;   72-73,  pass  of,  76  ;    102,  180,  191 

Hawara,  Wadi,  geology  of,  108 

Hazam,  or  wild  mignonette,  85 

Hebran,  Gebel,  190,  geology  of.  190  ;   191,  196 

,  Wadi,  13,  14,  16,  21,  46,  46-50,  78-80, 

82,  83,  87,  100,  183,  185,  190,  193,  202,  205, 
213 

Height  of  Debbet  el  Ramli  plain  600  to  700 
metres,  16 ;  Gebel  Abu  Hoswa  692  metres, 
20  ;  Gebel  Serbal  200  metres,  21  ;  Gebel  Abu 
Alaqa  240  m.,  24;  Gebel  Sarbut  el  Gemel 
366  m.,  27 ;  granite  hills  over  600  m.,  42  ; 
cataracts  100  m.,  42 ;  valleys  with  vertical 
sides  20  to  30  m.  high,  63  ;  mounds  of  lime- 
stone pebbles  30  m.,  63  ;  Gebel  Serbal  2,400 
feet  above  Wadi  Feran,  54 ;  Wadi  *Aleyat 
700  feet,  55  ;  ridge  of  Wadi  'Ajeleh  3,978  feet, 
66 ;  peak  of  El  Madhawwa,  6,734  feet,  56 ; 
Gebel  Serbal  precipice  4,000  feet,  57  ;  rugged 
cliflfs  600  or  800  feet,  59  ;  ridge  of  gneiss  250 
to  300  m.,  61  ;  Gebel  Yena  600  to  700  m.,  61  ; 
En  el  Akhdar  1,150  m.,  63  ;  ridge  of  gneiss 
about  200  m.,  64;  granite  peaks  450  to 
600  ra.,  65 ;  Gebels  el  Hamr,  Musa,  and  ed 
Deir  7,519,  7,363,  and  6,739,  66;  Gebel 
Moneijah  5,987  feet,  66 ;  Gebels  Ajramiyeh 
and  Khizamiyeh  6,296  and  6,018  feet,  67  ;  a 
precipice  of  Gebel  Musa  nearly  1,100  feet,  Ac, 
67;  Gebel  Arremziyeh  2,000  feet,  67  ;  a  climb 
of  about  1,500  feet  to  Ras  Sufsafeh,  72 ;  Er 
Rahah  plain  2,000  feet,  72  ;  Gebel  Zeber  8,551 
feet,  73 ;  Gebel  Katharine  8,526  feet,  73  ; 
Gebel  Abu  Rumail  8,427  feet,  73  ;  Gebel  Koli 
3,236  feet,  73  ;  Gebel  Um  Shomer  8,449  feet, 
73;  granite  mountains  1,000  to  2,500  feet, 
75  ;  Wadi  Rimm  el  Mahasineh  5,075  feet,  77  ; 
Wadi  Hebran  1,002  m.,  78;  Gebel  Moreia 
2,050  m.,  79  ;  precipitous  cliffs  150  to  200  m., 
80;  Gebel  Wirqa  994  m.,  80  ;  Gebels  Ramfiz 
and  Geba  800  and  933  m.,  81  ;  perpendicular 
walls  of  dark  diorite  300  m.,  82;  Gebel 
Jleqenus,  1,007  m.,  82  ;  Gebel  Sawasia  6,480 
feet  or  1,976  m.  ;  precipice  of  1,280  m.,  83  ; 
Fersh  Abu  Loz  1,064  m.,  84,  fall  of  305  m.  in, 
85  ;  grey  granite  cliffs  200  to  300  m.,  86  ;  a 
terrace  over  900  m.,  87  ;  a  watershed  916  m., 


97  ;  Gebel  Asl  460  m.,  142  ;  masses  of  lime- 
stone about  420  and  380  m.  thick,  142  ;  lime- 
stones 600  m.  thick,  147 ;  flinty  limestone 
400  m.  thick,  151  ;  sandstone  850  feet  thick, 
165  ;  about  300  m.  thick,  169  ;  144  m.  thick, 
163  ;  Carboniferous  and  other  beds  about 
350  m.  thick,  163-164  ;  throw  of  900  m.,  166  ; 
Carboniferous  sandstone  460  m.  thick,  168- 
169:  138  m.  thick,  169;  depth  of  Nubian 
sandstone  nearly  300  m.  below  ground,  176 ; 
throw  of  1,770,  1,320,  1,030,  and  1,320  m., 
176  ;  Pleistocene  sandstone  424  m.,  187 

HdiastroM,  123,  130 

?,  122 

sp.  nov.  ?,  122 

Helvetian  period  : — see  Miocene,  Middle. 

Hemeir,  Wadi,  180 

Hemerat,  Gebel,  of  red  granite,  186 

Hemiastcr  CenomanensiSt  131-133 

eubicus,  134-135,  135,  160 

gracUiSy  133 

Heberii,  134,  135,  163.  154 

seutiger,  153,  154 

Herbage  ;  Herbs  : — see  Vegetation. 

Hermits,  (or  pilgrims),  67,  71,  77 

Heswa,  El,  a  stream  from  Feran  oasis  to,   60 

Hesweh,  Wadi  el,  palm  grove  in,  66,  69 

Heterodiadema  libycunif  133,  154 

HeterosteginOj  a  bed  of,  112 

depressoy  112 

Hiala,  Gebel,  (and  Abiad),  plateau  of,  32,  149 

,  Wadi,  28,  footpath  from,  to  Wadi  Eth&l, 

33 

Hipponyx  subrufus,  103 

Hippurites,  132,  149 

Hclectypus  Cenomanensis,  135 

exeisus,  133,  154 

Holland,  Rev.  F.  W.,  70,  88,  95,  13  132,  183, 
208,  211 

Hornblende,  185,  195 

-granite,  186 

schist,  201 

Hoshera.  Gebel,  32,  34,  35,  119-121,  208 

Hoswa,  Gebel  Abu,  20,  190 

Hot  springs  : — see  Water. 

Houses,  37,  39,  40,  44,  48.  50.  69,  62,  QZ.—See 
also  Buildings. 

Hull,  95,  123,  131,  155,  160,  162,  167,  169,  170, 
171 

Hume,  Dr.,  18 

Hydrocarbons,  27,  147,  166,  198,  208-209 

Hydrology  of  Western  Sinai,  135 
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HyenaB,  92 
Hyrax,  92 


Ibex,  57,  61,  81,  02 

Ibn  Sakkar  '.—see  Sakkar. 

Igneous  rocks,  14,  16,  19-21.  23,  38,  42,  46.  89, 
93,  96,  97,  100,  109,  113,  127,  134,  139-141, 
165, 166,  161.  163,  172-174,  179,  181-201,  211 

Ikfa,  Wadi.  44 

Ilban  (or  Towara)  trees,  82,  85.  altitude-zone 
of,  91 

Illimiana,  Gebel,  80,  83 

,  Wadi,  80 

Ilti,  Gebel  : — sec  Sawaaia. 

,  Wadi,  82-84,  187.  193,  190 

Indian  Ocean,  fauna  of,  181 

Inliera,  174 

Inoceramus  Crippsi,  159 

Inscriptions,  numerous,  in  Wadi  Mokateb,  38, 
39,  an  account  of,  in  the  "  Ordnance  Survey 
of  the  Peninsula  of  Sinai,*'  Part  I,  39 ;  in 
Wadi  Mokateb,  157 

,  Sinai  tic,    on  rocks  near    Wadi  Qariira, 

27 ;  abundant  in  Wadis  'Alayet,  'Ajoleh, 
Nakhleh,  and  Th'mareh,  56;  on  Gebel 
Serbal,  and  near  the  path  to,  57-58,  58 ;  in 
caves  near  El  Madhawwa,  58 ;  in  Wadi 
Magheirat,  64  ;  in  Wadis  el  Leja  and  ed  Deir, 
71  ;  in  Wadi  Rimm  el  Mahasineh,  77  ;  in 
Wadi  Kibrin,  79 

Iron,  157 

mines,  (maghara),  in  Wadi  Khalliq,  43  ; 

old,  in  Wadi  Halliq,  107 

ores,  106,  167,  170,  205,  and  manganese, 

analysis  of,  206,  20(i-207 

oxide,  164,  169,  sandstone  free  from,  205  ; 

brown  ferric  oxido,  200  ;  ferric  oxide,  208 
Sec  also  Ferruginous. 

Isli,  Wadi,  80  ;  Wadi  Isla,  187 

Isnan,  Gebel  Um,  185 

Isoarea  aqitilina,  135 

hocardm  (FqualiA,  132 

oricntfUis,  132 

Israelites  the,  31  ;   journeying  of,  131 

Iswcd.  Gebel  Um,  73,  83.  84.  185,  187 


Jordan  Vallfa',  tectonics  of,  183-184 
Jubal  Straits,  182 


K 


Kahali,  Gebel,  33 

,  Wadi.  36  ;  geology  of,  101 

Kateb,  Wadi,  39 

Katharina.  Gebel,  58,  69,  66,  70,  72-76,  83 

Khadahid,  Gebel,  23,  142 

,  Wadi,  23,  113,  122.  126,  130,  142 

Khaded  el  Dhib,  Gebel.  26,  107,  116,  121,  122, 

177 
Khalafa,  Gebel,  geology  of,  120 
Khalaqa,  Wadi,  79 

Khalliq,  Wadi,  43.— See  also  Halliq,  Wadi. 
Khamila,  Wadi,  45,  49,  180,  183 
Khanasir,  Gebel,  186 
Khashaba,  Wadi,  89,  90,  186 
Khashm,  Wadi  Um,  88 
Khizamiyeh,  Gebel,  67 
Khresa,  Wadi,  24,  114 
Khreta,  Wadi,  83-85,  187,  190,  193 
Khurr.  Gebel.  79 

,  Wadi,  79 

Kibrin,  Wadi,  79 

Kidney  ore,  166 

Kitafa,  Wadi  Abu,  36 

Koli,  Gebel,  73.  83,  84.  187,  200 

Krer.  Gebel.  28.  29,  33,  119,  125,  128,  149 

Kret,  Wadi,  29 

Kuplius,  {Sept<iria),  cf.  arenarius,  123 


Lnjanum  sinaiticum,  99 
Laha,  Wadi  Um.  18i 
L:ihian,  Wadi,  44,  166 
Lahm,  Gebel  Um,  22,  188 

,  Wadi  Um,  22 

Lake,  a,  formation  of,  103 

deposits,  100;  fresh-water,  102-103 

Lake.-?,  old,  sit03  of,  103 

Lampush  vilcaris,  104 

Lassaf  trees  79,  80,  85 

Lassaf,  Wadi  Um,  79 

Latsh  plants,  (natesh  or),  eaten  by  camels,  47 

Lava,  26,  134,  147,  160,  163,  178,  198-201.  204 

Lavignon  Bayhn,  132 

Lebwa.  Wadi,  51,  52,  180,  188,  193-194 

Legam,  Wadi,  fossils  from,  121,  134 

Legends,  Arab,  27.  31.  53,  54,  67,  71,  72 

,  monastic,  71,  73 

Leja,  Seil,  60,  67,  68,  69,  70,  76 
,  Wadi  el,  m,  69-74 
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Leopards,  81,  92 

Lepidodendran,  100,  163,  104,  100 

Mosaioum,  161,  171 

Lotih,  Gebel,  88 

,  Wadi,  88 

Levantine  house,  a,  37 

Libyan  : — see  Eocene,  Lower. 

Lighthouses,  the  : — see  Madhawwa,  £1. 

Lightning,  48 

Lilies,  bluish  white,  and  pink,  beds  of,  38 ;  at 

end  of  February,  64  ;  purple,  and  white,  63 
Lima,  of.  squamosa,  104 
Lime,  and  traces  of,  206 

,  carbonate  of,  98 

cement,  37,  116 

Limestone,  13-16,  18-37,  41,  42.  46,  50,  53,  80, 

90,  97-102,  107-117,  119,  120,  123,  124,  126, 

127. 135-138,  140-152, 155,  159-161. 163-170, 

178.  191,  198,  203-205,  208 
,   Carboniferous,   42,   146,   148,    160.    162, 

165^-169,  168,  170,  178,  179,  198 

.  chalky,  125,  140,  142,  151 

.coral-,  19,  108,  114 

.  Cretaceous,  26,   117,  124,  131-154,  159, 

168,  169,  173-179,  198,  208 
,  crystalline,  28, 110-112,  114,  129,  138-140, 

151,  158,  166-168,  202,  203,  216 

,  dolomitised.  109  (and  note) 

,  Eocene,  110,  128,  134,  140,  149.  152.  177. 

178 

,  ferruginous,  136 

,  flinty,  25,  30,   111,   112,   129,   136,   142. 

144^-146,  151 

,  foraminferal,  116,  124 

.  knolls.  27 

,  Lower  Carboniferous,  162 

,   Lower  £k>cene,  (or  Libyan),   128.    134 ; 

Lower  Libyan.  149 

,  marly,  96,  102,  117-119,  136-138,  142 

,    metaroorphio,    (and    s  hist).    203-204 ; 

comparative  age  of.  203 

,  Middle  Eocene,  128 

,  Miocene.  110.  138.  145,  173 

,  Nubian,  38 

,  nummulitic.  110-118.  124,  127,  128,  134. 

135,  137,  139,  150,  152 

,  ochreous.  166 

,  oyster,  136,  137 

.  sandy.' yellowish,  107.  114,  false-bedded. 

116;  yellowish.  120,  137.  white.  138 

.  Senonian,  118,  151 

.  Upi)er  Cenomanian,  134 


Limo3ton?,  Upper  Cretaceous,  (or  Danian),  137, 
151 

,  Upper  Cretaceous  flinty,  cliffs  of.  147 

Limopsis,  of.  sordidus,  101 
LifUhia,  basal  fragment  of,  130 

ohlongi,  153,  154 

Liquors  brewed  from  dates.  15 
Lithodomwt,  sp.  nov.  ?,  107,  121 

{Botula),  cf.  cinnamomeu^^  107,  12i 

Lithjthamnium,  122 
Loam.  31.  34.  48.  49 
Ix>custs.  81.  214 
Loz.  Forsh  Abu.  84.  85.  187 

,  Asqb  Abu.  85,  86 

Lucas.  A..  206 
Lueina,  122 

columbeUa,  106,  121 

sp.  div.,  106,  121 

aff.  incrassatj,  106,  121 

lingua-bovis,  99 

,  cf.  Safedtnsis,  134 

aff.  tigrina,  107.  122 

LymncBa,  immature,  102 


M 

Macdonald.  Major.  39,  209 

Madat  el  Melh,  Wadi,  26 

Madhawwa,  El,  (*  the  lighthouse  '),  57.  58 

Madaus.  (iebel.  28.  62.  79,  80,  83,  84,  89,  148, 

185.  187,  195.  200.  202 
Maghara.  Oebel,   14.   16,  37,  39-41,   157,   161, 

179.  185.  108.  199.  209 
^lagheirat.  Wadi.  64.  191.  193 
Magrifat.  Wadi.  76 
Maharrad.  Wadi  el.  59 
Maiat,  Wadi,  (Hamanicr  or).  63 
Main,  Wadi,  water  in.  61,  84 
Maize.  Bodawin  gardens  of,  59 
Malachite  ore,  166 
Malagan,  Wadi,  179 
Malaqa,  Gebel  Urn.  89,  185,  186 

.  Wadi  Urn,  89.  97.  186,  192 

Malha.  Wadi,  163-166,  205.  206 

Mammal,  a.  tooth  of.  102 

Mammilla,  {Natica  vel.).  mdanostoma,  104 

Manganese.  118.  148.  207.  208 

Manganese  mines  (maghara),  in  Wadi  Khalliq, 

43 ;  old,  in  Wadi  Halliq,  167.  205 

ores,  16fi,  167.  169,  170,  205-208 

Map,  Ordnance  Survey,  62,  123 
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Maps,  geological  :—9ee  Geological  maps. 

Maqad  el  Nebi  Musa,  65 

MaraOdi,  Wadi,  48 

Mareiah,  Oebel,  02,  185,  196,  196,  200,  202 

Maretia  Fuchsi,  {Spatangus  oeellatus  =),  119 

MargarUifera  vtUgaris^  105 

Martt,  Gebel,  of  red  granite,  186 

Markh,  Gebel  Abu,  89,  180 

Markh  trees,  89 

Markh,  Wadi  Abu,  88,  markh  trees  in,  80 

Markha,  El,  16,  16.  26,  41,  101,  117,  135,  146, 

155,  157,  168,  172,  174,  178,  198 
MarkhA,  En  el,  146 

,  Gebel  el,  15,  16,  24,  38,  164,  168,  178 

Markhia,  El,  a  gravelly  beach,  25 

Marl,  18,  23-26,  29,  36,  37,  41,  42.  87,  90,  92, 

100,  102,  103,  108,  113-120,  134-137,  143. 

144,  148-162,  169,  160,  170,  174,  177 

,  Cenomanian,  134,  136 

,  Cretaceous,  23,  28,  41,  96,  109.  115,  117, 

124-127.  129,  139,  140,  145,  146,  148.  149, 

151,  152,  154-167,  159,  175,  177,  178,  198 

escarpments,  22,  137,  143 

,  gypgeous,  32,  34,  36,  101,  108,  116,  116, 

119,  129,  136,  145,  161,  152 

hUls,  (foothills),  23,  30,  145 

,  Miocene,  145 

,  ochreous,  beds  of,  167,  168 

plateaux,  23.  25.  37 

Upper  Eocene,  (or  Bartonian),  176 

Marly  clay,  greenish,  32,  green,  118 

crystalline  limestone,  140,  168 

Eocene  limestone,  140 

limestone,  96,  102,  117-119,  136-138,  142 

sandstone,  greenish,  1 18  ;  mottled,  1 18 

Marshes,  15,  a  salt,  28  ;  99,  102-103 
Marzeqa,  Gebel,  50 

,  Wadi,  84 

Mas  el  Dhabba  : — see  Dhabba. 

Mftsraia,  Gebel,  a  mass  of  red  granitr,  89,  186 

Matab  el  Der,  75 

Matakh  el  Barftd,  Gebel,  70,  185,  100,  202,  203 

Ma'yan  Musa,  71 

Mcar,    VVudi,    13,    14,    70.    82,    83  84,    84.    85, 

geology  of,  99.184,187,190,  102,  193,195,20r) 
Mediterranean  characters  of  fossils,   106,   107  ; 

shells,  180  ;  fauna,  181 

Soa,  181 

Melnnia  shells,  101 

Melaphyre- basalt,  dark,  118 

Mel  be,  Wadi,  a  well  in,  34 

Melha.  Wadi,  a  well  of  brackish  water  in,  15 


Mehngena  paradisiaea,  104 

'*  Memoir  on  the  Red  Sea  Hills,*'  21C 

Meq#nus.  Gebel,  82,  83 

,  Wadi,  82 

Meraq,  Wadi,  44 

Mcreirir,  130 

Meringa,  Wadi,  fossils  from  near,  166,  171 

Merzeqa,  Gebel,  39.  49 

MeUmorphic  rocks,  42.  46-48,  50,  134,  139.  162. 
161,  169,  182-204 

Metaalroea  jBgyptorum,  105 

Meteorology,  90  91 

Mezeraq,  Gebel  Abu.  84,  200 

Mica,  61,  194,  202 

schist,  59,  202 

Micaceous  diorite  bed,  195 

gneiss,  196 

granite,  grey,  191,  193 

rocks,  altered,  201 

Micro-granite  dykes,  193,  196 

Mignonette,  wild,  (hasam  or),  85 

Miliolina  cirextlaris,  128 

Minas,  Brazil,  the  manganese  deposits  of,  207, 
analyses  of,  207-208 

Miners,  turquoise,  ruined  houses  of,  and  of 
their  guards,  40,     210 ;  tools  used  by,  21 1 

Mines,  old  mining  centres,  131 

,  cojjper,    workings,    in  Wadi  Nasb,  44 ; 

old,  in  Wadi  Malha,  166;  old,  in  Wadi 
Halliq,  167,  206 

,   iron,  (niaghara),   in  Wadi   KhalHq,   43  ; 

old,  in  Wadi  Halliq,  167 

,  manganese,  (niaghara),  in  W^adi  Khalliq, 

43  :  old,  in  Wadi  Halliq.  167,  205 

,    turquoise,    in    Gcl)el    Maghara.    37.    39, 

worked  by  Major  Macdonald,  39 ;  names 
and  descriptions  of,  40 ;  ancient  Egyptian 
workings,  40  ;  workings  in  Wadi  Serabit  el 
Khadini,  45  :  lK»d.s,  disap|)earance  of.  near 
Maghara,  157  ;  in  Wadi  Qena,  164  ;  in  Wadi 
Qenaia,  165 ;  ancient  Egyptian  workings, 
169:  beds  in  Gebel  Maghara,  199,  209; 
beds  in  Serabit  el  Khadim,  209 ;  in  Wadis 
Qenaia.  Q«'nn.  and  Sidri,  with  their  distinctive 
names,  210  ;  the  richest,  211  ;  Bauerman  on, 
211  ;  211-212 

Mint,  80,  85 

Miocene  hods,  95,  98.  106-123,  125-127,  134, 
135,  137,  138,  140.  141,  143-147,  151,  152, 
173,  177,  178,  180   181.  2(X) 

Mitrn  (Utr'ohitn.  104 

Models,  ()5,  «>9 
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Mohammed,  Ras,  13,  14,  15,  46,  74,  88,  00,  02, 

07,  105,  172,  174,  182,  183 
Moina    trees,    resembling    mountain-ash,    82 ; 

altitude-zone  of,  01 
Mokateb,  Gebel,  23  ;  and  Gebel  Withr,  plateau 

between,  24;    38,  80,  114,  126,  fossils  from, 

132-133;    143,  173,  186 
,  Wadi,  14,  16,  38,  30,  40,  50,  88,  132,  133, 

155-167,  177 
Moket  el  Dhib,  Wadi,  80 
Monastic  buildings,  70,  71,  73,  75-78. — Sec  also 

Convent. 
Moneijah,  Gebel  el,  60,  66,  60,  72 
Monia,  Wadi,  47  ;  62 

Monks  of  the  Greek  Church,  15,  18,  70,  71,  78 
Moreia,  Gebel,  62,  75,  76,  70,  80,  83,  100,  101, 

213 

,  Wadi,  70 

Morfeta,  Wadi,  70 
Morit,  Wadi,  88 
Morr,  Gebel,  24,  151 

,  Wadi,  24 

Moses,  65,  67,  71-74 

Mosque,  a,  nearly  in  ruins,  67 

Moasos,  50,  a  profusion  of,  75 

Motalla,  Gebel,  186 

Mount  of  the  Law,  the  true  Sinai,  Gebel  Musa, 

67. — See  also  Musa,  Gebel. 
Movements,  earth,  18,  00,  111,  113,  210 
Mud,  salty,  28.  85 
Murehisonia,  161 
Murex  ternispina^  104 
Murr,  Wadi,  84,  85 

Musa,  Gebel,  14,  17,20-28,48,  0274,  90, 180,  213 
,  Ma*yan,  (=  the  spring  of  Mo  .cm),  on  Gcbcl 

Musa,  71 

,  Saidna  : — sae  Haminam. 

,  Shagg,  a  dark,  rooky  glen,  74 

,  Sikket  Sycdna,  71.  72 

Muschclkalk  limestone,  1').") 

Museum,  Natural  History,  London,  9S,  103,  107, 

120,  124 
Musical  sand,  near  Gebel  Naqus,  10 

IV 

Nakhl,  Wadi,  road  from  Wadi  Sadr  to,  36 

Nakhleh,  Wadi,  50 

Naqa  Gamila,  plateau  of,  36 

,  Wadi,  36 

Naqb  Abu  Loz  ;  Budra,  &o.  : — sec  Loz  ;   Budra, 
&c. 


Naqus,  Gebel,  33,  43,  44,  150,  162,  164,  166-160, 

171,  178,  170,  182,  205,  208 
Nasaa  {Aledron)  glans,  104 

puOa,  104 

Natesh  plants,  (or  lat.sh),  eaten  by  camt^ls,  47 
Natica,  122 

{MammiUa)  melanostoma,  104 

redempta,  107,  121 

Natural  History  notes,  01-03 

Neba,  Wadi,  50 

Nebk,  the  fruit  of  the  sidr  tree,  60 

Necks,  dolerite,  70,  83,  84,  187,  187-188,  106, 

comparative  age  of,  204 

,  volcanic,  200,  200-201 

Neitkia  alpina,  131 

tricosiata,  131 

Neocomian  period,  160 
Neptunus  grantdatus,  118 
Nerinaga,  138,  148 

,  large,  158 

olisiponensiSf  153 

Nerita  AlbiciUa{=  crassilabrum),  103 

Neumayr,  180 

Newton,    R.    B.,    Natural    History    Museum, 

London,    fossils    determined    by,     103-106, 

107,  120-123,  130.  Cretaceous  fossils  deter- 

mined   by,   153-15  i  ;     Carboniferous  fossils 

determined  by,  171 
Nidia,  Wadi,  50,  51 
Nile  valley,  01,  100 
Nilma,  Wadi,  44 
Niqwat  el  Amri.  Wadi,  76 
Ni^i^at,  Gebel,  15,  25,  144 

,  Wadi,  25 

Nisrin,  Ferah,  49,  50,  51,  104 

,  Wadi,  23,  48,  50,  51,  189,  104,  107 

Nodule=},  large,   of  pure   manganese  ore,  206 ; 

phn.<5phatic,  rcicmbling  coprolites,  and  analy- 

fti:*  of,  208.— iSce  also  Pebbles. 
Nokkcl.  (;iebel,  25,  26 

,  Wadi,  25,27,  140,  198 

Nubia,  Russeger*s  geological  map  of,  154 
Nubian  limestone,  38 

sandstone  : — see  Sandstone. 

Nucleolites  similis,  133 

NulliporrSy  1 10 

Nummulites  108,  110-116,  118,  124,  125,  127, 

128,   134,   135,   137-139,   141,   143-145,   160, 

152,  177 
Nummulitcs,  124,  126 

Barroni,  (sp.  nov.),  126 

curvispira,  126,  130 
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Nummulites  Oizehensis,  113,  UG,  125.  126.  130. 
137.  140.  142 

,  var.  Ehrcnbzrgi,  127 

,  var.  Lyelliy  127 

,  var.  Pachoi,  120.  127 

GucUardi,  var.  aniiqua,  128 

jdanulatfi,  124 

Ramond\  129 

?.  120 

,  rolled.  115.  118 

.  small,  125 

subdiscorbina,  120 

vnriolaria,  124 

,  cf.  variolaria,  118 


o 


Oaseh.  51,  56,  63. — Sec  also  Fcrari,  oasis  of. 
Ochre,  red,  (or  raddle),  20G 
Ochreous  grit.  1 15 

limestone,  106 

^—  beds,  layers,  163 

marl  beds,  167,  168 

nodules,  211 

sand.  210 

Odontaspis  macrotiis^  130 

Oligocene  deposits,  and  absence  of,  181,  204 

Oliva  inflata,  104,  105 

Olivine-basalt  beds,  (cap),  103 

Gperculinay  124 

complanata,  122,  123,  120 

,  var  carudicid<ita,  128 

,  var.  discoidra^  124 

Orhic'iln,  122 

Foriiknliana,{=  mttminitfosa),  105,  100 

Schwiinfiirthi,  122,  123 

Orbitjides  dispanm,  124,  120.  128 

ephippium,  120 

papyracpa,  120,  128 

Ordnance  Survey  maj>,  02  ;  gealogical,  123 
Ordnance  Survey,  the.   19,  24,  30,  39,  40.  45, 

52,  54-00,  05-74,  83,  92,  131-133,  101,  183, 

184 
Ores,  copper,    in   Wadi   Xa.sl>.  44  :     in   Wadi 

Malha.   100;    in  Wadi  Halliq,   107.  201?;    in 

Wadi  Xasb,  208;    in  slag  on  (lobcl  Safariat, 

208 
,  iron,  100,  107,  170.  205.  and  niangunese, 

analyses  of,  200,  200-207 

—  ,  kidney,  100 
,  malachite,  100 

—  ,  manganese,  KJI*,  107.  in  the  form  of  wad. 


167 ;    167.  170.  206.  earthy,  an  wad,  206 : 
nodules  of  pure.  206 ;  and  iron,  analyaea  of, 

206.  200-207,  207-208 ;   from  Minas.  Braxi]» 

207.  analyses  of,  207-208  ;  208 
iSiee  al90  Gangue. 

Orihin  Michdini,  161 

Orthoolase,  felspars  resembling,  IOC 

-fels[)ar,  pink,  189 

Orthotetes  Crcnuiria  ?.  171 
Oshad  shrubs,  82 
Osiers,  (willows  or),  07 

Ostrea,  99,  107,  118,  119,  121,  122.  125,  130.  UO, 
148,  153 

afric4ina  (=  Aurcsiensis),  135,  153,  164 

alicula  ?,  153 

AurcMensis,  131.  132 

,  var.  major,  131 

hniUUim,  119 

noblayti,  108 

Clot  Bey L  127,  130 

cosUit'i,  133 

of  the  Crassisaima-gingenaU  group.  107 

cuculht'j,  107 

curvirostria,  131,  133 

Dcllatrn,  133 

de.ntaia  (—  Ar^rciisenais)^  133 

digiUdimi,  121 

.  var.  RoMfai,  119.  121,  122,  123 

flih'Unti,  153.  154 

flahdii/ormu,  133 

ForgtmoUi,  133 

Frna^i{  —  ihgavff,  var.  exojyroidiis),\21 ,  130 

—  -  frondosn,  var.  cnwhtt  i^  122 

—  ,  large,  in>,  i:js 

M^rmrli,  133,  134,  135 

(tfii<i]:nn"nsiff,  153.  154 

plicat'i  ( ■--■  Ovirwgi  ti  BouitsingauUi),  133 

mriUundl'u  127,  130 

ndicira,  154 

liiHi,  130 

,  small,  130 

,  strongly  beaked,  1 1 1 

—  --    .'^nhorbindfiti  (  -^  Mvrmdi),  153.  154 

f.yplmx,  133 
-  -   ,  thick,  i:iH 
■      ,  thick-shellnl.  112.  117 

.  cf.  midatd,  a  Mcdilcrr.inean  form,  107,  121 

.  upper  valve  indct.,  105 

-.  various  sp..  142 

r.  .s/r/zA/r/N,  ll>3.  134 

-  r/rA//,  a  bed  of,    l(il>,    111,   112,   114.    118. 
\23.—Srrah(j  Ovstcrs. 
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Otii»,WAdi,84 

Overlap,  129,  165,  169,  170 

Oxide,  iron-,  164, 169  :  brown  ferric  oxide,  206  ; 

ferrio  oxide,  208 
Oyster-limestone,  136,  137 
Oysters,  bank  of,  36, 101, 113, 114,  large,  116  ; 

119,  120,  126,  127,  bed  of,  136 ;  large,  138.— 

See  aUo  Ostrea. 


Palaci,  the,  of  Abbas  Pasha,  ruins  of,  14,  83 
PaUeosoic,  Early,  period,  203 
Palestine,  Western,  Memoir  on,  by  Hull,  123 
Palm  trees,  16,  16,  19,  22,  26,  28,  29,  31,  32, 
36-38,  42-44,  66-60,  63,  71,  75-78,  80,  82, 
83,  85,  87,  102,  103 
Palmer,  Captain  H.  S.,  R.E.,  54-60 
Palmer,  Mr.,  57 
PapiUieardium  papiUosum,  123 
Parallel  faults,  three,  137-138  ;  two,  145 

hills,  65 

mountain  ranges,  19,  110 

ridges,   limestone   plateaux   and,    18-33 ; 

20,  65,  due  to  weathering,  90  ;  marl,  137 

valleys,  two  lateral,  49,52,  65;  lateral,  89 

Paran,  Wadi,  55,  59 

Parisian  deposits  : — see  Eocene,  Middle. 

Partridges,  81,  92 

Passes,  34.  44,  6i>,  75,  76,  78-81,  83,  85,  87 

Peaks.  18,  22,  33,  42.  49,  50,  54,  62,  65,  67,  69, 
71.  73.  75.  79.  83,  86.  88,  186,  187,  18U,  UK), 
213,  214 

,  diorite,  89 

,  dolerite,  89 

granite,  65.  cluster  of,  GO ,    77,  red,  185, 

188 ;  pink,  190 

,  quarts-felsite,  89 

,  syenitic  granite,  74 

Pebbles,  14,  17,  34,  53,  100,  108-117,  110,  124 
128,  129,  149,  156-158,  162,  211 

Peeten,  101,  107.  109,  111-121,  125,  129 

alpinus,  133 

asper,  131,  133 

Barroni,  (sp.  nov.),  106,  120 

benedictus,  107 

,  of.  BeudarUi,  (not  Zizinioe),  122 

,  coarsely  ribbed,  108 

eristaiocogkUus,  121 

,  var.  Newloni,  118,  122 

criataioerisUUus,  118 


Pedm  eristatus,  106,  120,  121 

gloria-maris,  var.  hngolcevis,  122 

Joadingi  ?,  107,  121 

Kochi,  (=  Fraaai^,  107.  121,  122 

.large,  112,  138 

MalmncB,  119 

Alarroiianus,  133 

obnUus,  133 

,  cf.  opereularis,  106,  120,  123 

revoluiua,  106,  120,  121,  122 

acabrelltu,  (=  Sannenticus),  106,  120 

?,  107.  121 

Schweinfurihi,  106,  120 

aub-Malvince,  107,  121,  122 

irieostatus,  133 

varius,  107 

,  cf,  ZiUeli,  122 

Zizinim,  121,  122 

PectunctUus,  122 
Pegmatite,  veins  of,  196 
Pelecypoda,  98,  115,  125,  168 
Perituter  elatus,  133 

oUongus,  131.  132,  133 

Permian  period,  168 

Petroleum,  smell  of,  from  hot  springs.  30 
Pharaoh  the  accursed,  bath  and  legend  of,  31 
PholtMdid(K,  borings  of,  114 
Phosphatic  nodules,  208 
Photographs,  65.  215 
Phyaa,  small.  102 
Phyaosioma  Delamarrei^  131,  133 
Pilgrims,  (hermits  or),  57,  71,  path  for.  72 
Pircndla  mammillaia,  104 
Plains.  15-18.  21.  24.  27,  31.  33-39,  42.  43,  46- 
49,  52-54.  61,  68,  69.  75,  80,  81.  86,  87,  89, 
90.  92,  97,  98,  99.  101.  102.   111.    11.3,    150, 
151,  156. 158.  159, 164. 167, 172, 179, 186-188, 
212,  216.— iS^c  alao  Plateaux. 
Plants,  ,33,  52,  59,  61,  64.  80.  81,  84,  85,  86,  91, 

92,  102,  163.  213-216,— *^pi?  a/*o  VegeUton. 
Plateaux.  17,  21-2,5,  27.  28.  32-38.  41.  43,  44, 
47.  48,  ,'50.  52-54,  61,  63,  64.  73.  77.  80,  83, 
84,  92,  101.  108.  115.  116.  127,  141,  146,  148. 
159.  16(>,  172,  17r»,  180,  184,  187,  188,  194, 
195,  197,  198.  199,  214 

.  bench-,  between  Oharandel  and  Suez,  33- 

37,38 

,  Cretaceous  marl,  23 

.  granite,  pink,  62  ;    plateau-like  mass,  80  ; 

red,  89  ;   red.  188  ;  grey,  188.  189,  194,  195 

.  gravel,  15 

,  gypsum,  15,  24,  26 
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Plateaux,   limestone,  15,  and  parallel  ridges, 
18-33  ;  23,  pinkUh  white,  24.  26,  35-36,  36, 

37,  53,  80,   due  to  fracture,  90;    100,  112, 
114,  167,  167-168,  208 

,  marl,  23,  25,  37 

,  metamorphic,  47 

,  Miocene,  115 

,  Pliocene,  101 

,  salt-bearing  clay  of,  dark  greon  or  brown, 

101  ;  greenish,  102 

,  sandstone.  27,  37-46,  41,  46,  47,  49 

,  sandy  clay,  of,  101 

,  sedimentary,  21 

See  also  Plains. 
Pleistocene,    Recent  and,    beds,  96-108,   182, 

187,  216 
Plicattda  aff.  batensis,  164 

Foumeli,  131,  132 

polymorpha^  130 

ramosa,  104 

reynesif  135,  163 

Pliocene  beds,  101,  106-108,  111    180,  181,  182 
Paritca,  cf.  inerustans,  105,  106 
Porphyritic  dolerite  dykes,  189 

felspar,  185.  186,  196 

,  glomero-,  beds,  patches,  189,  197 

granite,  pink,  185,185-186,188,189-192; 

190.  pink,  190  ;   grey,  192  ;    pink,  203,  com- 
parative age  of,  203  ;  204 

bossen,  192  ;  knob,  192 

hills,  (foothiUs),  190  ;  ridge  of,  192 

rocks,  pink,  characters  of,    189-190, 

free  from  bleniirthes,  190  ;   191 

quartz-felsitc  bosses,  197 

quartz-felsitc  cliflf,  63 

quartz-felsite  dykes,  195,  197 

rocks,  182 

Porphyry,  184,  211 

Post,  cainol-,  the  weekly,  between  El  Tor  and 
Suez,  14  ;  camol-traok  used  by  post-runner,  24 

PotcriocrinuSf  161 

Precipices,  10,  21,  24.  28,  30,  40,  42,  51-54.  57, 
01,  (>r>,  07,  09,  71.  77.  79-81,  83,  84,  112,  113 

Prionnstroeay  105,  100 

Produclus,  100,  167 

8cahricxdu8,  171 

Protocardium  HiUanumj  133 

Pfinrmnrchinus  duhiuSf  119 

P.'if.  udcxliadem^y  1 49 

RuppeUi,  133 

rariolare,  132,  13:i 

Pfiiloniolane,  100,  200 


Pyramids,  Giza,  sheUs  from  Zljpeaster 

near,  180 
PyroluBite,  166 


Q&,  El,  plain  of,  13-16, 18-23, 80, 90, 92. 9^-100, 
102, 109-112, 114, 134, 135, 139, 140, 143, 144, 
155,  172,  177,  179,  182,  186,  190,  213 
Qaban,  Wadi,  76 

Qabeliat,  Gebel,  18-20,  110.  112,  114,  122,  127, 
137-139,  148,  161,  163,  177 

,  Wadi,  20,  21,  111,  128,  137,  138,  163 

Qada,  Wadi  Abu,  28,  32,  33,  124,  130,  149,  159, 

174,  176,  178,  179.  198 
Qallam,  Wadi  Abu,  23 
QarAra,  Wadi,  ^7-28 
Qafir>bba8  Paaha,  Gebd,  14,  76,  83,  186,  187, 

188,  200 
Qassab,  Wadi,  66,  74,  102 
Q6n,  Wadi,  84 

Qena,  Wadi,  39,  40,  164,  166,  199,  210 
Qenaia,  Wadi,  39.  40,  166.  210 
Qerain  Utud,  Gebel,  87 
Qirit  el  Maghaddi,  Wadi,  76 
Qos^r,  Wadi,  53 
Qrum,  15,  98,  99,  103-105 
Quarantine  buildings,  at  Qrum,  16 ;    at  Aymi 
Musa,  37  ;   at  Qrum,  98 

regulations,  37 

Quartz,  17,  48.  61,  89,  99,  168,  166,  186,  187, 
189,  194,  197,  202 

dioritc  %  192,  196 

felsite,  60;  veins  of,   186,  187,  188,  196, 

196,  197 

,  diorite-,  186 

dykes,   82,   186,  186,   187,  190,  192. 

193,  194,  195,  190,  196,  197,  204 

,  glassy,  196 

,  gnoissose,  dykes  of,  197 

,  p()ri)hyritic,  63,  195,  197 

-schiefcr  rocks,  (schistose  felsite),  201 

Quttrlzite,  150   158.  102,  163,  186,  199 


Raboisson,  M.,  108,  183,  184,  198 
Raddle,  (or  red  ochre),  206 
RadioliUs,  131,  137,  140 
Raha,  Gebel  el,  35,  36,  101,  125 
,  Wadi  el,  180 
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Rahaba,  Wadi»  62.  63,  61,  188,  103,  197,  202 

Rahah,  Er,  66-69,  72 

Rahu,  Wadi,  84 

Rain,  18,  32,  38,  42,  48,  53,  60.  88,  91,  136,  205, 

213,  214,  215 
Raised  beaches,  15,  20,  36,  98,  102,  109,  182 
Ramli,  El,  plain  of,  45,  47,  48 
RamAz,  Fereh  el,  80,  191 

,  Gebel,  80,  81,  190.  196 

,  Wadi,  80-81 

Raqqa,  Wadi,  21,  22,  140,  153.  174 
Ras  EthAI,  &c.  -.—see  Ethal,  &o. 
Rashid,  Gebel,  186 

,  Wadi,  88,  89,  97,  186 

Ravens.  92 

Ravines.  29.  55.  57.  66,  69-72,  74,  77.  78.  81.  84 

Recent  area,  and  Pleistocene.  96-106 

beaches,  99,  101,  109 

Red  Sea,    the  two  arms  of,    74 ;    shells  living 

in,  99  ;  age  of  rift  of,  180  ;  shells  from,  180  ; 

origin  of  arm  of,  180-181  ;    Gulf  of  Suez  older 

than,  181  ;   invasion  by,  181-182;    the  fault 

causing,  182  ;   waters  of.  182  ;    Gulf  of  Suez 

geologically  older  than,  182  ;  185 

hills,  181,  Memoir  on,  216 

Reeds,  31.  60.  75.  80 
Reefs,  110,  180 

.  coral,  89.  99.  134,  155 

Rdn.  Wadi  Um,  33 

Reshshah,  Sikket  er,  57 

Retem  bushes.  27.  29.  32.  52.  55,  01,  62.  63,  64, 

76.  84.  85.  91 

trees,  38.  62 

Retema,  Gebel,  a  granite  bos8.  62.  188 

,  Wadi  Um.  32,  52.  61,  62.  191-192,  193 

Retieidaria  lineata,  171 
Rewas,  Wadi  Um,  87 
Riodocrinus,  161 
Ricinula  ricinus,  104 
Rich,  Gebel  Um.  87.  187 

,  Wadi  Um,  87 

Rift  valleys,  and  origin  of,  180  ;  188 

Rifts,  172,  line  of,  174;    lines  of.  180;    in  the 

Eastern  Peninsnl.i.  180  ;   of  the  (iulf  of  Suez, 

age  of.  180-182  ;  of  the  Red  Sea,  age  of,  180 
Rigl#n,  Gebel  Um,  45,  166 
Rigma.  Gebel  el.  23.  112,  113.  122.  126,  130, 142. 

172 
Rim,  Wadi  el.  77 
Rimm  el  Mahasineh,  Wadi,  57,  77 

,  Wadi  er,  55  -57,  77.  78 

Rimth  Plants.  36.  39,  41,  50,  64,  86 


Rio,  railway  to,  207 

Roads  :  for  camels,  from  El  Tor  to  Suez.  14  ; 
for  carriages,  (Sikket  Abbas  Pasha),  from 
El  Wadi  to  Wadi  Hebr&n,  14  ;  from  El  Tor 
to  Gebel  Musa,  14 ;  good  camel-tracks 
across  the  plain  of  Seh  Sidri  and  El  Markha. 
16  ;  northern  road  from  Suez  to  Gebel  Musa 
Convent  and  Wadi  el  D#r,  17  ;  camel-path 
in  Wadi  Abu  Suwera,  19  ;  from  El  Qa  to 
Wadi  el  Araba,  19 ;  on  sea-coast.  20 ; 
through  pass  near  Gebel  Naqus ;  path  from 
Wadi  Abura.  across  Serbal  ;  path  from 
Wadi  AbOra,  across  Serbal  to  Feran,  22; 
footpath  from  Wadi  Thaghadi  to  Serbal,  23  ; 
camel -track  used  by  post-runner  between 
Suez  and  El  Tor,  24;  from  El  Markha 
plain  to  Wadi  Tayiba,  25 ;  excellent,  in  Wadi 
Tayiba,  branching  to  Gebel  Musa,  Ac.  26 ; 
to  Suez,  in  Wadi  Shebeka,  26;  in  Wadi 
Hamr.  27 ;  branching,  in  Wadi  QarOra, 
27-28;  bad,  from  Wadi  Hamr,  28;  over 
flank  of  Gel>el  Abu  Demat,  28 ;  Suez  road 
near  Ethal.  28  :  between  Wadis  Ethal  and 
Uset ;  difficult  for  camels,  20  ;  difficult,  in 
Wadi  Gharandel.  31  ;  Suez  road  in  Wadi 
Gharandel,  31,  32 ;  very  bad,  from  Wadi 
Um  Silfa  to  Wadi  Baqa,  33  ;  from  Wadi  Silfa 
to  En  Hawara,  34  ;  path  (Sikkat  A  mar  a)  from 
Wadi  Silfa  to  Wadi  Amara.  34  :  from  Wadi 
Sadr  to  Nakhl.  36  ;  of  narrow  parallel  tracks 
from  Wadi  Dehesa  to  Ayun  Musa.  36 ; 
carriage-,  remains  of  Abbas  Pasha's,  from 
Ayun  Musa  to  the  sea,  37  ;  difficult,  in  Wadi 
Mokatab,  38  ;  winding  in  Wadi  Sidri  40  ; 
difficult  path  in  Wadi  Budra  ;  to  Wadi 
Baba.  Seh  Bnba,  and  El  Marklia,  41  ;  camel- 
path  from  Wadi  Shellal  to  Naqb  Budra,  41- 
42  ;  paths  from  Wadi  Nash  towards  Serabit  el 
Khadim.  &c.,  44  ;  difficult  path  from  Wadi 
Serabit  el  Khadim  to  Wadi  Khamila,  45 ; 
difficult  path  from  Wadi  Siq  and  (jlcbel 
Dhalal  to  \V'a<li  el  Akhdar,  45  ;  a  path  from 
Wadi  Um  Ba.ssal  to  Wadi  Kntisli,  47  ;  path 
from  Serabit  el  Khadim  to  Gebel  Musa,  48  ; 
very  rough  and  Htony,  in  Wadi  Barraq  (or 
Barq),  48  :  in  Wadi  Nidia,  oO  ol  ;  ruuged 
pass  from  Wadi  Rahaba,  52  ;  rude  footpath 
from  Wadi  'Ajeleh  towards  Tor,  50 ;  in 
Tarfa  grove,  60  ;  from  Suez  to  the  Der  at 
Gelwl  Musa  ;  several,  meet  in  Wadi  Solef ; 
(tcIm*!  Musa  road  in,  62  ;  camel- track  from 
Wadi   Harqus   to   Wadi  el   Sheikh   and   El 
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Watia  ;  northern  route  from  Wadi  Hamanier 
to  Fersh  Elwi  el  Agramia  and  GJebel  Muaa, 
63  ;  central,  from  Suez  to  £1  Ddr,  64  ;  path 
from  Soleb  to  Wadi  Qasaab,  65;  from  £1 
Watia  pass  to  Aqaba  ;  and  Ras  Safsafa,  65  ; 
five  paths  up  Gebel  Musa,  71  ;  path  from 
Wadi  el  Gharbi  to  Naqb  Hawa,  75 ;  78 ;  a  path 
from  Wadi  At  el  Gharbi  to  Wadi  Khashaba, 
89 

Roialia  eaUuliformis,  126 

Bothpletz,  95,  108,  119,  151,  168,  171 

Rubble  beds,  149,  167,  206,  212 

Ruins,  18,  22,  39,  40,  44,  48,  57,  59,  63,  70-72, 
75-79,  83 

Rumail,  Gebel  Abu,  73,  83,  84 

Runtex  vesicarius,  hamad,  or  hamatha,  patches 
of,  eaten  by  camels  and  by  the  Bedawin,  27, 
52  ;  hamada,  89,  213 

Rummana,  Wadi  el,  51,  53,  188,  189,  193,  197, 
202 

Rushes,  37,  59,  75,  81, 

Russeger,  95,  154,  155,  161,  182 

Russia,  consular  agency  for,  at  El  Tor,  15 

s 

84,  Gebel  Um,  a  plateau -like  mass,  187 
Sadr,  Gebel,  (or  Gebel  Taset  Sadr),  35 

,  Wadi,  35,  36 

Sadur,  Sikket,  57 

Safaria,  Gebel,  172 

Safariat,  Gebel,  21,  127,  128,  130,  139,  140,  153, 

174,  177,  208 
Safsafa,  Ras,  65,  Q6.—See  also  Sufsafeh. 
Saha,  Gebel  Um,  83,  84 
Sahab,  Wadi,  64,  180 
Sahara,  Gebel,  89,  186 

,  Wadi,  89 

Said,  Port,  205 

Saidna  Musa  : — sec  Hammam. 

Sakkar,  Wadi  Ibn,  27.  48,  117 

Sakran  plants,  27,  35,  36 

Salcnia  Jiatnensis,  153 

Salt,  14,  15,  28,  98-102.  107 

Samr  el    Tinia,    (or   et    Tiniyer),    Gebel  : — are 

Qasr  Abbas  Pasha. 
Samra,  Gebel,  15,  gneiss  range  of,  175 

.  Wadi,  42 

Sanafa,  Gebel,  a  limestone  hill,  33,  125,  178 
Sand,  13-17,  20,  21,  24,  25,  27,  28,  30-32,  34, 

3<>,  39,  41,  43-47,  49,  50,  52,  53,  60-03,  75, 

80,  82,  86,  87,  90-102,  107,  109,  112,  114-116. 


120,  137,  138,  146,  166-168.  167,  186.  196, 

199,  212,  216 
Sand,  calcareous,  119 
clay,  14,  36,  96-99.  101-108.  136 

dunes,  21,  90 

,  ferruginous,  149 

.  granite,  49,  62,  98 

,  grey,  136 

,  loamy,  48 

—  -marl,  136 
,  musical,  19 

-  -  -,  ochreous,  210 

,  Oligocene,  181 

,  salty,  98-100 

shale,  41,  149 

-  -sheU,  36 

terraces,  61 

valleys,  34,  83 

,  white.  111 

,  yellow,  208 

Sandstone,  17,  19,  21,  22,  27,  28,  35,  38-41,  4S- 

50.  89,  90,  97,  99,  108,  113.  114,  116,  149. 

154-170,  175,  178,  182,  183,  186,  187,  198. 

199,  202-204,  211,  216 

,  black,  118,  156,  209 

,  brown,  46,  156,  161 

,  calcareous,  101,  108,  109,  112,  113,  119, 

136,  149 
,  Carboniferous,  42,  44,  156,  158,  166.  168- 

170, 175, 177, 185, 192-194, 198, 199.  201, 203, 

210 
,  Cenomanian,  160 

-  -clay,  158 

,  Cretaceous,  160,  161,  199 
,  Devonian,  170 

-  -    -,  Egyptian,  155 
,  ferruginous,  165 

—  -,  green,  116 

-  -,grey,  118 

,  Lower  Carboniferous.  169,  170 

-,  Lower  Cretaceous,  161 
,  marly,  118 
-,  metamorphic,  203 
-,  Neocomian,  160 

-,  Nubian,  17.  18.  27,  37-49,  90,  109,  114, 
115.  124,  127,  135-138,  145.  146,  148,  160, 
154-161,  103-165,  170,  175,  176,  178,  179. 
183,  184,  209,  216 

,  Pleistocene.  187 

,  Post -Carboniferous.  162 

—  ,  purple,  156 

,  red,  16,  19,  22.  24,  39,  41,  42,  46,  166,  161 
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Sand,  Upper-Carboniferous,  156,  16C,  160,  170 

,  white,  46,  46,  156, 158, 162,  168,  206;  200 

,  yellow,  100,  109,  166 

Sarb^t  el  Gemel,  Gebel,  26,  27,  28,  38, 108,  117  ; 

121,  147,  148,  159,  175 
Satakh,  Wadi  el,  (Ghadii^'or),  61,  193 
Sawaaia,  Gebel,  83,  84,  185,  187,  196,  200 

,  Wadi  i—see  Dti. 

Scaphander,  130 
Sohiefer,  granat-,  203 

,  quartz-,  rocks  of,  (schistose  felsite),  201 

Schist,  170.  191,  201-203 

felsite  rocks,  (quartz-sohiefer),  201 

,  hornblende-,  201 

,  metamorphic,  limestone  and,  203-204 

,  mica-,  202 

, ,  oliffs  of,  59 

Schixaster,  120 

,  cl.  Parkinsoni,  120 

Sohweinfurth,  Dr.,  01,  142 

Sa/idla,  109,  111,  113 

Seuium  unguis,  103 

SebaMyeh,  Wadi,  66,  67,  69 

Sections  :—see  Geological. 

Sedimentary  rocks,  18-46,  60,  93,  109,  113,  125, 

127,  134,  139,  140,  156,  156,  172,  173,  176, 

176,  181,  182,  185,  186,  198,  202 
Sedimentation,  161 
S6h  Sidri  :—see  Sidri. 
Seileh,  Wadi  Abu,  68,  a  stream  in,  70 
Seils  ;  8%\b  i—aee  Torrents. 
Senonian  beds,  118,  129,  134,  151,  170 
Septaria,  {Kuplua  vel),  arenaria,  123 
Septifer  hUoeularvt,  104 

ereisus,  104 

Serabit  el  Kh&dim,  Gebel,  45,  49,  163,  160 

,  plateau  of.  46,  199 

,  Wadi,  45,  48,  49,  162,  166,  169,  186, 

209 
Seraibil  es  Sugheireh.  Gebel.  56 
SerbAl.  Gebel,  J8,  21-23.  48.  51.  64-59.  62.  74, 

77.  80,  81,  83,  90,  172, 176,  188.  190.  202-204. 

213 
Serpula  apirulaea,  (derived  from  Eloceno).  121 
Seyal  trees,  16.  22.  28.  38.  39.  41.  44.  48.  49.  50. 

51.  63.  59,  64,  76,  79,  80,  82,  84-86,  80, 91, 102 
Shadufs,  44,  59,  63,  82 
Shale,  41, 129,  131,  135,  136,  149,  161,  169, 191, 

203 
Sh&r,  Abu,  181 

Sharks'  teeth,  120 ;  teeth  of  fish,  126,  140 
Sheb^ka.  Wadi,  26-27 


Sheep  of  the  Bedawin,  17,  53,  85,  87,  2\6,^8€€ 

also  Flocks. 
Sheikh  Ahmed  :—see  Ahmed. 
Sheikhs,  40.  44,  69,  62,  64,  65 
Sheikh,  Wadi  el,  17,  60.  61,  62,  63,  64,  66,  74, 

75,  76,  77,  90,  92,  100,  102,  103,  180,  183, 

191,  193,  196,  196,  202-203,  213 
Shejera,  Gebel  Abu,  84 
Shell&l.  Wadi,  16,  25,  38.  39.  41.  42.  128.  145, 

146.  165,  164,  165,  167.  168.  172,  175,  175, 

176,  177.  179.  183.  192,  198,  199 
Shell-sand,  36 
Sheqer.  Gebel  Abu,  187 

,  Naqb.  pass  of,  46-47,  47,  63.  192 

.  Wadi,  17,  46,  47,  92,  162,  180,  188,  194, 

195,  197 
Sherm  Bay,  88 

,  Bir,  water  in,  89 

Shia  plants,  27  ;  bushes,  41,  50  ;  51,  68 
Shiddiq,  Gebel,  83,  ridge  of,  86 

,  Wadi,  86,  86.  96,  99,  100,  187,  192,  206 

Shinener.  Gebel,  66,  68,  77 

Shingle,  flint-.  108 

Shittah  trees,  {Acacia  Seyal)  :see  Seyal  trees. 

Shittim  trees.  56 

Sho'eib,  Sikket.  72 

.  Wadi  es.  66 

Shomer,  Gebel  Um.  13.  58-69.  73,  74,  80,  83, 

80.  87,  176.  187,  195,  195 
Sh'reich.  Wadi,  66,  67,  69,  70,  72 
Sia,  Wadi,  36 

Sidr  trees,  44,  yielding  nebk  fruit,  69 ;  63,  82 
Sidri,  Fersh,  49.  60.  194 

,  Gebel  Um,  87,  187 

.  Sdh,  and  El  Markh&.  plain  of,  16-16 

,  Sdh,  water-course  of.  seyal  trees  in.  39 

,  Wadi  S6h,  23.  24,  26.  39.  40.  41.  43.  46.  49, 

60,  101. 108. 115.  135.  144.  152.  157.  164,  166, 

172, 173. 174, 176, 177, 178, 183, 192, 193, 197, 

202.  210 
Sifsaf,  Wadi,  87 
SigHlaria,  161 
Sigilliyeh,  Gebel,  77.  81  ;  Sigillia,  190 

,  Wadi,  57,  77-78 

Sikket  Abbas  Pasha.  14.  80 

er  Reshshah,  67 

Sadur,  57 

Sho'eib,  72 

Syedna  Musa,  71,  72 

Silfa.  Wadi  Um,  32,  33,  34,  154 

SUica,  162,  206 

Siliceous  sandstone,  beds  of,  163 
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SUt^lOO 

Sin  Biflher  : — see  Bisher. 

Sinai,  Eastern,  rifts  in,  180 

,  Mount,  67,  107,  183,  184,  187 

,  Northern,  92, 129,  186 

Siq,  Wadi,  16,  17,  38,  45,  45,  46,  47,  48,  49,  62, 

83,  84,  86,  168,  162,  180,  189,  193,  194,  197, 

201 
Siqillia,  Gebel,  80,  83 
Sistrum  datum,  104 

Slag,  copper,  heaps  of,  in  Wadi  Nasb,  44  ;    on 
Gebel  Safariat,  also  containing  manganese,  208 
Slickensides,  abundant,  165 
Snakes,  92 

Snow,  74,  91,  213,  214 
Sol&f,  Wadi.  60,  61,  64,  74-78.  90,  100.  102,  186, 

191,  193 
Solecurtus,  cf.  sirigilatus,  123 
SolM,  Wadi,  62-65,  180 
SolenasiraBa  (vroitetuM,  122,  123 
Spar,  dog-UxAh,  140 

Spaiangtu  oeelkUus,  {=  Mareiia  Fuchsi),  119 
SpfuBnUUes,  132 

Lefebvrei,  153-154 

Spherulitic  felsite,  veins  of,  188,  189 
Spirifer,  161,  166,  167 

convoltUua,  171 

siriatw,  171 

,  var.  aUenuatus,  171 

trigonalis,  var.  craaaua,  171 

Spondylus,  122 

aculeaius,  104 

JSgypiiacus,  130 

Springs  : — see  Water. 

Stations,    trigonometrical,     of    the    Ordnance 
Survey,  24,  30,  55 

Steamers,  service  of,  from  Suez  to  El  Tor,  15 

Steel,  manganese-,  207 

Stenopora,  171 

Stephanos,  St.,  71 

Steps,  57,  58,  71,  72,  77 

Siomaklla,  103 

Stone  circles  in  Wadi  Nisrin,  50 

Streams,  42,  79.— -See  also  Water. 

Streptorhynchus  crenistria,  161 

Strombuf  fasciatuSf  104 

,  cf.  Mermeti,  132 

tricornis,  104,  105 

Strontium  sulphate,  (celestine  or),  veins  of,  107, 
120  ;  and  analysis  of,  209 

Subsidence,  25.  79.  100,  125,  129,  162,  169,  181, 
182.  201   204,  215 


Sudr,  Gebel  126 

Sudud,  Wadi  el,  66,  66,  70 

Suess,  work  by,  171 

Suez,  14,  16,  17,  22,  24-29,  31-37,  60,  62,  86» 

92, 102,  120,  126,  131, 160, 174, 181,  204,  20ff» 

208 

Canal,  the.  37,  102 

,  Gulf  of,  13,  15,  25,  30,  31,  68,  72,  74,  107, 

118,  120,  129,  129,  147,  162,  168,  171,  172, 

173,  174,  180-182,  185.  189,  200 

,  Isthmus  of,  101,  181,  181 

Sufsafeh,  Ras,  67-74,  IQ.^See  also  Safe&fa. 

Suira,  Gebel,  66,  59 

Sulphate,  Strontium-,  107,  120,  209 

Sulphur,  147 

Survey.  Ordnance  : — see  Ordnance  Surrey. 

Suwdra.  Gebel  Abu,  19.  110,  156;  173,  189 

.Wadi  Abu,  19,  110 

Suwiq,Wadi  Naqb,  17, 43, 44, 46, 49,180.183,198 

Syedna  Musa.  Sikket : — see  Musa. 

Syene,  syenite  found  at,  near  the  First  Cataract, 

Aswan.  183 
Syenite,  52,  182,  183,  194,  196,  204 

felsite,  188,  196,  204 

granite,  66,  73,  74 

Symphyllia,  121 

Synclines,  23,  111,  112,  113,  115,  115,  119,  136, 
137.  139.  141.  143,  144,  147,  149,  169,  165, 
173,  175,  177.— -Sfee  aUo  Troughs. 

,  Cretaceous  limestone,  117 

,  gypsum,  119-120 

Syringopora  aflF.  ramulosa,  171 


Tablb-land.  32,  33.  36,  36,  49,  62 

,  marls,  of,  36 

Tachylite,  a  few  veins  of,  25 
Tachylitic  basalt,  black  veins  of,  198 

dykes.  147,  198 

Tahuneh.  Gebel  et,  a  fine  prospect  from,  66 
Takha.  Beidhat  Um,  77 

,  Wadi  Um,  77 

Talib.  Wadi  Abu.  76 

Tamarisk  : — see  Tarfa. 

Tapes  virginiae,  105 

Tapes  tnrginia,  105 

Tarbush,    Gebel.    of    the    Ordnance    Survey 

map  : — see  Moreia.  Gebel. 
Tarfa  bushes,  (or  Umarisk),  14,  26,  28,  29,  31, 

32,  35,  37,  38,  43,  50,  55,  59,  60,  66,  76,  79. 

80,  82,  84,  85,  88,  91,  92,  102,  103 
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Tarfa,  Wadi  Abu,  88 

Tarf  at  el  Oidarto,  65 

Tarr,  Wadi  el,  51,  53 

Taset  Sadr,  Qebel  \-^ee  Sadr,  Gebel. 

Taaet,  Wadi  Urn,  35 

Tatar  el  Dahami,  Gebel,  16,  45,  40 

Tayiba,  Gebel,  48,  50,  70,  83 

,  Wadi,  25,  26.  35.  48,  48,  50,  79,  84,  02, 

108,  117,  134,  147,  150,  174,  178,  181,  185, 

198,  200,  204 
Tectonic  geology  of  Western  Sinai,  171-184 
Teetua,  cf.  omeUua,  130 
Teeth,  sharks*,  numerous  large,    120 :   of  fish, 

126,  140  ;  numerous,  in  a  bone  bed,  208 
Telegraph-line  from  £1  Tor  to  Suez,    14,    vi& 

£1  Q&,  25 ;  in  Wadis  Sheb^ka  and  Ethal,  26- 

27;  150 
Teaina,  123 

Temalli,  Gebel,  187,  foothills  of,  187 
Teman,  Gebel,  187 

,  Wadi,  195 

Temperature,  14,  90 
TerOra,  104 

eonsobrina,  104,  105 

duplieaia,  104 

Terraces,  25,  41,  46,  61,  64,  65,  75,  76,  82,  84, 

86-88,  143,  159 
Tertiary  beds,  106-130,  134,  135,  143,  149,  150, 

174,  175 
TextuUtria  offgluiinana,  129 
Thaghadi,  Gebel,  141 
,  Wadi,  13.  22,  23,  127,  141,  143,  154,  155, 

156,  172,  177 
Thaghed,  Wadi,  13 
TTMrnnoHraaa  decipens,  coral-like,  153 
Them&m,  Gebel,  87 

,  Wadi  Abu,  23.  87,  97.  100.  142 

Themelli,  Gebel,  86 

,  Wadi,  86,  97 

Thersiiea,  127,  beds  of  oasts  of,  140 

gracilis,  130 

,  sp.  nov.,  130 

Thickness  : — see  Height. 

Thradi,  Gebel.  141 

,  Wadi,  141 

Ti,  El,  plateau  of,  17,  27,  28;  Uble-land  of, 
32 ;  33  ;  escarpment  of.  74,  due  to  the  action 
of  wind  on  the  sandstone,  90  ;  181 

,  Gebel  el,  28,  35,  38,  46,  48,  58,  91,  108, 

124,  125,  132.  132.  148.  148.  149,  150.  155. 

157,  158,  159.  161,  163,  164,  176,  178,  216 
Tigellla,  Gebel,  22 


Tihi,  Gebel,  88,  of  red  granite,  186 ;  195,  212 

Tilted  beds,  &c.,  18,  21,  23,  26,  41,  64,  113, 117, 
136,  137, 141,  144-146, 148, 175, 177,  179,  200 

Tima,  Gebel,  a  jagged  ridge,  89 

riah,  Wadi  et,  70,  76 

Tobacco,  Bedawin  gardens  of,  59 

Tombs.  40.  59.  64,  65.— -See  also  Burial-grounds. 

Topography,  13-93 

Tor  Bay,  15 

.  El,  13-16.  18.  19.  24,  25,  66,  58,  76,  85, 

91,  96,  98,  99,  103-105, 109, 110,  123, 150,  206 

Torrents,  14.  18.  32.  35.  41.  53.  54,  56,  59,  60, 
71.  76-78,  80-82,  96,  97,  213,  215 

Tortonian  fossils,  106 

Towara  tribe.  62,  144 

Trachycardium  peregrinum,  99 

Traditions  : — see  Legends. 

Transport,  means  of.  205  ;  cost  of,  207 

Trees  : — see  Ban  ;  Fig  ;  Fruit ;  Gharqad  ; 
Ilban  ;  Lassaf  ;  Markh  ;  Moina  ;  Palm  ; 
Re  tern  ;  Seyal,  (Acacia  Seyal.  or  Shittah) ; 
Shittim  ;  Sidr ;  Tarfa.  (or  Tamarisk). 

and  plants,  altitude-sone  of  the  habitats 

of,  85,  91-92 

Trefoil,  a.  TrigoneUa  stdlata,  17 

T'reif,  Gebel  Abu,  67 

Triassic  period,  155,  161 

Triangulation  : — see  Trigonometrical. 

Tridacna,  fragments  of  shell  like.  1 14 

Triforis,  104 

perlatuSy  104 

TrigoneUa  stellata,  a  trefoil.  17 

Trigonometrical  stations  of  Ordnance  Survey, 
24,  30.  56 

Troughs,  (or  basins),  67,  139,  144,  147,  173,  174, 
181. — See  also  S3mcline8. 

Trun^atulina  umbonifera,  126 

Tuff,  brown-red.  118 

Tura,  Gebel.  181 

Turbo  raJiatuSy  103 

Turonian  beds,  151 

period.  132 

Turquoise  minen,  in  Gebel  Maghara,  37,  39, 
worked  by  Major  Macdonald,  39  ;  names  and 
descriptions  of  various ;  ancient  Egyptian 
workings.  40 ;  in  Wadi  Serabit  el  Kh&dim, 
45;  120,  in  Wadi  Qena.  164;  in  Wadi 
Qenaia,  165 ;  ancient  Egyptian  workings, 
169 ;  in  Gebel  Maghara,  199,  and  in  Serabit 
el  Kh&dim,  209  ;  in  Wadis  Qenaia,  Qena,  and 
Sidri,  with  their  distinctive  names,  210 ;  the 
rioheat;  Bauerman  on,  211 ;  211-212 
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TarqaoiaeA,  167,  169,  209-212 
TrnmiOa,  100,  132 

Boghosh  IdO 

Tenouldenais,  ISS 

Tyhsioma  ghhosum,  153 

u 

Ujrat  sl  Mehd,  a  carious  curved  mound,  73 
Um  Adam,  &c.  : — see  Adam,  &c. 
Umfus,  Wadi : — see  Fus,  Wadi  Um. 
Unconformity,    110-111,    HI.    119,    124,  J26, 

129, 141, 156, 160  ;  conformity,  161  ;  absence 

of,  170 ;  176,  183,  184 
Usfit,  Gebel,  29,  30,  107,  119,  125,  160,  173 
,  Wadi,  28-31,  178 


Vasum  eomigerumf  104 

Vegetables,  gardens  of,  37,  82 

Vegetation,  17,  22,  38,  44,  48,  53,  55,  56,  60, 

62-64,  67,  68,  70,  76,  76,  81,  84,  86,  87,  90, 

213-216.— iSee  also  PUnta. 
Vermeius,  104 
Veronica  Beccabunga,  80 
Vertagus  eedonvUi,  104,  105 
Villages  :    £1  Tor,  a  village  or  town,  13  ;    ruins 

of  a,  in  Wadi  Nasb,  44  ;  ruins  of  a,  in  En  el 

Akhdar,  63 
Volcanic  necks,  200,  200-201 
rocks,     patch   of,     198-199,     199,    200, 

vents  of,  204 
VoUella  Brocchi,  123 

w 

Wad,  manganese  ore  in  the  form  of,  167 

Wadi  Abiad,  Ac.  : — see  Abiad,  Ac. 

Wadi,  Wadi  ol,  13,  14,  18,  96,  99,  109 

Waglra,  Gebel,  190 

Wagraf,  Gebel.  112,  115,  122,  130.  172 

Wagtails,  92 

Walther,  95,  98,  99,  103,  109,  123,  134,  135, 

139,  143,  144,  156,  159,  160,  168,  171,  172, 

174,  183 
Ward&n,  Wadi,  34,  35,  101,  108,  109,  120 
Water,  slightly  salt,  in  Wadi  Abu  Gurdi,  22,  26, 

good,  in  Wadi  Ras  Eth&I,  28;  in  Wadi  Gharan- 

del,  29;  a  sheet  of,  in  Wadi  Gharandel,  29,  31 ; 

in  Enqi  el  Fdl,  32;  4  good,  in  Wadi  Baqa,  33; 


good,  in  Wadi  Sadr,  36 ;  -holes  in  Ayim  MiitA» 
37 ;  obstruction  to,  and  deriatioii  of,  40 ; 
in  Wadi  SheU&l,  42;  in  Wadi  Baba,  43; 
depth  of,  during  a  rainstorm;  niimiiig 
water,  disappearing  in  the  sand,  43;  in 
Wadis  Sh^er  and  Gharbi,  47 ;  good,  in 
Wadi  Ibn  Sakkar,  48 ;  in  Wadi  Neba,  60 ; 
in  the  wadis  near  Wadi  Darqtd,  61 ;  Wadi 
Rahaba  and  Rnmmana,  63 ;  in  Ferfta  oaris, 
60  ;  near  Wadi  Yena,  and  in  Wadi  Main  ;  in 
Wadi  SaUkh,  61  ;  in  Wadi  Ham&ta,  64 ;  a 
good  supply  of,  in  Deyset  Fureiah ;  on  and 
around  Gebel  Musa,  70;  in  Wadi  Rimm  el 
Mahasineh,  77  ;  brackish,  in  Wadi  Bmlaha, 
79  ;  in  Wadi  Wirqa,  80  ;  87,  88 ;  plentiful 
near  Wadi  Rashid ;  in  Wadi  Um  Malaqa, 
the  last  until  Bir  Sherm  is  reached,  89;  in 
Wadi  Khashaba,  90;  92-93;  extremely 
brackish  in  Wadis  Tayiba  and  EethAl;  in 
Wadi  Gharandel,  93;  effects  of,  95>97 ! 
deep,  rocks  deposited  in,  129:  agency  of* 
151,  152  ;  waters  of  the  Mediterranean,  ISl ; 
brackish,  in  El  Q&,  182  ;  waters  of  the  Red 
Sea,  182 ;  a  supply  of,  in  the  wadis,  905 ; 
percolating,  turquoises  formed  bj,  211 
Water-basins,  37,  almost  inaccessible,  43; 
in  the  rock,  83  ;  169 

-channels,  21,  66.  narrow,  60;   channels, 

76,  a  principal  channel,  77 

courses,  29.  32,  36,  36,  38,  44,  61,  61,  62, 

64.  79,  89,  189,  197 

-falls,  (cascades),  18;    61,  small,  64;    a 

perpetual,  81  ;  of  polished  rook,  86 ;  small, 
158  ;  lS9.—See.  also  Cataracts. 

-partings,  29,  87,  a  secondary,  87 ;   (80), 

156,  188,  191 

pools,  at  foot  of  Gebel  MarkhA,  16 ;  in 

Wadi  Raqqa,  21  ;  very  brackish  Wadi 
Tayiba,  26 ;  in  Wadi  Aleyat,  66 ;  in  Wadi 
Emlesa,  75  ;  in  Wadi  Emlaha,  80 ;  in  Wadi 
Geba,  81  ;  several,  in  Wadi  Meqdnns,  82 ; 
in  Wadi  Ilti,  83  ;  several,  in  Wadi  Shiddiq. 
85 ;  several  good,  in  Wadi  Emlaha,  86 ; 
numerous,  in  Wadi  Um  Hash,  87 ;  92,  213- 
214 

,  sea-,  31,  deep,  close  in-shore,  182 

-springs,  aperient,  in  Wadi  Abu  Suw£ra, 

19  ;  in  Ayun  Musa,  36,  37  ;  in  Wadi  Nasb, 
44  ;  in  Wadi  'Aleyat.  55  ;  in  Wadi  er  Rimm, 
57,  77  ;  good,  in  Wadi  Erthama,  62  ;  on  and 
near  Gebel  Musa,  60-70 ;  in  Seil  Leja,  70 ; 
on  Gebel  ed  Deir,  70 ;    on  Gebel  Kaftkerina, 
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74 ;  in  Wadi  Rimm  el  Mahasineh,  78  ;  of 
HammAm  Fariin  and  Hammam  Saidna  Musa, 
origin  of,  and  analysis  of  the  former,  135 

Water-springs,  hot,  at  foot  of  Gebel  Hammam, 
Saidna  Musa,  14 :  several  near  El  Tor,  and 
bath  supplied  by>  18-19  ;  in  Hammam  Fariin; 
analysis  of,  30 ;  31 ;  cause  of,  31,  110  ;  150, 
179 

,    streams    of :     a    perennial    stream    in 

El  Wadi,  14 ;  very  brackish,  near  Wadi 
Usdt,  28,  29;  slightly  brackish,  in  Wadi 
Gharandel,  31 ;  tributary,  42 ;  in  Feran 
oasis,  and  to  El  Heswa,  59,  60 ;  rivulets  on 
and  near  Gebel  Musa,  69-70;  in  Wadi 
Sh'reich,  el  Leja,  et  T*lah,  Zawatin,  and 
Abu  Seileh,  70;  a  brook  near  Wadi  es 
Sudud,  70;  in  Wadi  Gharbeh,  71  ;  in  Wadi 
EmlSsa,  75 ;  a  clear,  in  Wadi  Geba,  81  ; 
in  Wadi  Meftr,  82;  in  Wadi  Uti,  83;  in 
Wadi  Um  Hash,  87 ;  running  streams,  &c., 
92-93  ;  wadis  caused  by,  215 

-ways  : — see  Water-courses. 

,  wells  of ;  Bir  Dhafari,  near  Gebel  Markha, 

16;  good,  in  Wadi  Abiira,  22;  slightly 
brackish,  in  Wadi  Thaghadi,  22;  in  Em 
Markha,  25;  in  Wadi  Gharandel,  31-32; 
in  Wadi  Melbe,  34 ;  in  Ayun  Musa,  36,  37  ; 
good,  in  Wadi  Qena,  said  to  have  been  dug 
by  Major  Macdonald,  39  ;  brackish,  in  Wadi 
Melha,  45  ;  in  Feran  oasis,  59 ;  three  in  En  el 
Akhdar,  63  ;  in  Seil  Leja,  70;  a  good  in  Wadi 
Ramiiz,  80-81  ;  a  good,  in  Wadi  Emlaha,  86  ; 
near  Qrum,  geology  of,  98-99  ;  in  En  el  Mar- 
kha, cause  of,  135 

Watersheds,  23,  24,  35,  39,  43,  47,  53,  74-75, 
86,  87,  88,  89,  97,  100,  160.  169,  170,  187,  213 

Watia,  El,  17,  62,  63,  65,  102,  180,  196 

,  Gebel,  187,  191 

Weather,  the,  in  summer  and  winter,  14 ; 
temperature  from  Nov.  6,  1898,  to  March  31, 
1899,90 

Weathering,  17,  18,  27,  42,  45,  46,  51,  58,  60, 
61,  67,  90,  96,  109,  114,  116.  129,  156.  158, 
159,  164,  185,  186,  189,  191.  194-197,  199, 
212-216.— iSee  also  Denudation. 


Wfiber,  Gebel,  190 

,  Wadi,  79 

Wells  :—see  Water. 

Wigr&n.  Gebel  :—see  Wiqr&n. 

Willows,  (or  osiers),  67 

Wiqran.   Gebel,   ridge '  of,   83 ;     85,   ridge   of, 

85-86 ;   Wigran,  187,  193,  196 

,  Wadi,  85 

Wind,  14,  17,  27,  37,  45,  90,  91,  158,  164,  212, 

216 
Wirqa,  Gebel,  80,  83,  190,  191,  193 

.  Wadi,  80 

Withr,  Gebel,  24,  25,  115,  116,  144.  172,  173, 

175,  177 

.  Wadi,  24,  25,  114,  116,  151,  152 

Wolves.  92 

Workings  : — see  Mines. 

Wuta.  Wadi,  33,  150,  178 


Ybna,  Gebel.  51,  54,  61,  62,  188,  189,  193,  195, 
197 

.  Wadi,  water  near,  61 

Yessar.  82,  altitude-zone  of,  91 

z 

Zafarana,  Wadi,  134 
Zahir,  Gebel,  84 
ZaphrentidoR,  168 
Zaphrentis,  166.  168,  168 

aff.  Beyrichi,  171 

aff.  Ouerangerif  171 

Zarqa,  Wadi  Abu,  84 

Zawatin,  Wadi,  a  stream  in,  — ,  70 

Zeber,  Gebel,  73,  74,  83 

,  Wadi,  44 

Zenima,  Ras  Abu,  headland  of.  25 
Zeolites,  green,  118 
Zeraiqia,  Gebel,  84 

,  Wadi,  84 

Zibb  el  Baker  Abu  Bakaria,  Gebel,  62 
Zieti,  Gebel.  34,  35,  106,  107.  119-121 
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